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“EARTHING THE SECONDARY.” 


WE are glad that our article on High-tension Distri- 
bution in the REVIEW of August 3lst produced the 
criticism which we published in our correspondence 
columns last week. In advocating the simple plan of 
earthing the secondary circuits of transformers for the 
purpose of rendering them absolutely safe for the con- 
sumer we were quite aware that we were likely to meet 
with objections on the part of those responsible for the 
maintenance of the primary circuits. We are aware 
that this plan demands that the conductors, both 
primary and secondary, shall be thoroughly insulated, 
but as it completely protects the consumers we do not 
think that it should be objected to on this ground, nor 
do we think that any central station authorities who 
rightly regard their duty to the public, would demur 
to employing this or some similar plan merely because 
it enforces some additional care in preventing leakage. 
We can understand that the keen competition in the 
work of wiring houses tends to the reduction to a 
minimum of the care, skill, and outlay necessary to 
good work, and that on the part of some contractors 
any plan which might expose their work to a certain 
amount of strain, is likely to be received in a spirit of 
opposition. We think, however, that the result can 
only be beneficial. It is infinitely preferable that a 
little additional cost should be incurred in fitting 
houses in the first place, than that at some future time 
the occurrence of an accident should cast doubts on the 
suitability of the system for domestic lighting, and 
induce a feeling of distrust in the public mind. The 
plan proposed is one which we believe has been used 
with success, and so far we have seen no sound 
argument against it. Certainly our correspondent of 
last week advances nothing that cannot be met. The 
whole of his case may be stated thus: Make danger- 
ous contacts almost impossible, detect them when 
they occur, and then cut them out. We say make them 
quite impossible. This, upon which safety depends, 
is the first consideration. Under the conditions now 
usual it is quite possible for a dangerous contact to 
exist for months or years between primary and 
secondary, and perhaps to be detected only when some 
unfortunate consumer happens to touch his secondary 
circuit and earth at the same time. 

To the objection that earthing the secondary may 
lead to a short circuit of the dynamo, by a contact 
between each pole of the primary and the secondary, 
we reply that this result would occur just the same if 
no earth were used, the dynamo being to all intents and 
purposes short-circuited by the secondary. We are 


told that for this reason alone the fire underwriters 
would not allow earthing. 

Short-circuiting of the dynamo is, however, of 
no great consequence as it must be remembered 
that the safety fuse at once cuts the transformer 
out of circuit, and so prevents danger to the consumer, 
or injury to the dynamo. As to the protection of 
property, which is supposed to be jeopardised by the 
action we advocate, we think it will be found on 
examination that property is in no wise affected, unless 
it be that of the “undertakers,” whose work is not 
good enough to stand the test, which, regarded from 
every point of view, is necessary to the protection of 
the customers’ most highly-prized possession, their 
lives. 

As to the rules quoted, we may point out that 
good insulation is necessary under all circumstances, 
If a secondary circuit is earthed, as we recommend, 
it is only so treated after being found to be 
thoroughly satisfactory, and it should be tested 
occasionally with the earth wire off in order to ensure 
that its insulation remain good. And, if possible, let 
the earth wire be connected to the middle of the secon- 
dary. In advocating earthing we have no desire to 
express a preference for any one method. One plan 
may suit one transformer or set of conditions, while 
other plans may better suit other conditions. If the 
insulated metal shield between primary and secon- 
dary is good, by all means use it, and put it to earth 
instead of the secondary. Possibly it may be difficult 
to arrange so as to form an entirely protective sheath ; 
it must not heat and it should in any case be something 
more than a mere foil, or it may locally be vaporised 
by a contact. Or again, in cases where the two wind- 
ings occupy different positions on it, the iron may be 
earthed. Any and all of these plans are good; one 
or other of them must be adopted. The absolute 
safety of the consumer is the point of the greatest mo- 
ment to the electrical industry and to the public, and 
we are convinced that, in the interests of all, the course 
we advocate is, in one form or other, the only one by 
which that absolute safety can be secured, and we do 
not doubt that sooner or later it will be made an 
imperative condition of high tension transformer 
distribution, 


THE Daily Chronicle bewails the sad fate which has 
befallen Barnet, which the other night was in the 
predicament that once befel Moses when the light went 
out, and it also sympathises with the troubles and trials 
of the contractor, who we are assured had but a very 
short time in which to do his work and was com- 
pelled to make use of temporary appliances. Those 
appliances, temporary as they were, seem to have 
afforded some kind of light. The contractor, however, 
was not satisfied with a temporary light, and to his 
credit it may be stated that he determined to endow 
Barnet with a light of a more powerful character. In 
pursuance of this public-spirited intention, says the 
Daily Chronicle, he introduced a new and powerful 


dynamo machine, fitted with a patent armature and all 
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the latest improvements. Unfortunately this operation 


was carried out with as much hurry as the introduction 
of the temporary appliances, and the result was that, in 
spite of the latest improvements in the patent armature, 
the new dynamo machine proved so powerful that the 
whole town was thrown into total darkness, and the 
tradesmen had to be called upon to assist in relieving 
the gloom. The old proverb of more hurry less speed, 
seems to hold good even in electric lighting work, but 
surely the contractor for Barnet, who has been con- 
nected with other installations of a more or less 
hurried nature, might have found a somewhat less 
hackneyed excuse than want of time. People generally 
enter upon a contract with their eyes open, and therefore 
ina simple case likethis should bear the responsibility of 
a collapse without any attempt to palliate the blunder. 
The public-spirited intention of the contractor in 
putting down one of his own dynamos is, however, 
greatly to his credit as a man of business. 


WE have previously protested against the sensational, 
misleading and utterly absurd newspaper descriptions 
of the phonograph and its uses, and now we observe 
that the credulity of the public is being still further 
taxed. The latest fad of Mr. Edison and his colleagues 
is the establishment of what they are pleased to term a 
“Music Mill.” Mr. Edison, we learn, has ordered the 
purchase of specimen musical instruments of every 
description manufactured in Europe. The instruments 
thus selected are to be performed upon in the presence 
of the phonograph by the best musicians obtainable. 
Phonograms of music thus made are to be sent to Mr. 
Edison. The instruments adopted after these tests 
will be employed to make phonograms in every variety, 
and in large numbers, for the purpose of furnishing 
phonogram cabinets, which will be sent out to all parts 
of the world with the phonograph. The first of these 
“ Music Mills ” will be established in England, under 
the superintendence of a well known musical director, 
to be appointed by Colonel Gouraud, whose agent is 
already engaged in finding suitable premises in some 
central part of London. All new music worthy of 
reproduction will be thus phonogramically published. 
As Engineering remarks, it is sometimes supposed that 
the phonograph can reproduce instrumental and vocal 
music in miniature, but with all the charm of the 
original. Mr. Preece says that a symphony of Beet- 
hoven’s—he probably meant a sonata, but it is all the 
same to most people—has been so exquisitely rendered 
by the machine as to make him shed tears ; but then 
Mr. Preece is, as our contemporary truly says, of a 
very generous and emotional nature. Our own 
experience of the reproduction of music by means of 
these instruments is, that the effect is a caricature, and 
more calculated to excite one’s risible faculties than to 
move to tears. The only object in all this claptrap, 
which is just the sort of thing to charm the British 
public, appears to us to be the eventual lightening of 
the pockets of those foolish people who may be induced 
to invest in phonographic enterprises which will surely 
burst upon us presently. As a scientific instrument of 
research in the analysis of complex musical and other 
sounds, however, the phonograph will doubtless be 
very valuable. 


WE are requested once again to make it known that 
the Council of the Royal Meteorological Society is 


desirous of obtaining photographs of flashes of lightning, 
as it is believed that a great deal of research on this 
subject can only be pursued by means of the camera. 
The council would esteem it a great favour if anybody 
could give any assistance in this matter, either by 
sending copies of any photographs of flashes of lightning 
that may have already been taken, or by endeavouring 
to procure them, or to interest others in so doing. It 
may perhaps be well to mention that the photography 
of lightning does not present any particular difficulties, 
If a rapid plate and an ordinary rapid lens with full 
aperture, be left uncovered for a short time at night 
during a thunderstorm, flashes of lightning will, after 
development, be found in some cases to have impressed 
themselves upon the plate. The only difficulty is the 
uncertainty whether any particular flash will happen 
to have been in the field of view. A rapid single lens 
is much more suitable than a rapid doublet ; and it is 
believed that films on paper would effectually prevent 
reflection from the back. The focus should be that for 
a distant object ; and, if possible, some point of land- 
scape should be included to give the position of the 
horizon. If the latter is impossible, then the top of the 
picture should be distinctly marked. Any additional 
information as to the time, direction in which the 
camera was pointed, and the state of the weather, would 
be very desirable. Last year a similar circular was 
issued by the Society, and about 60 photographs of 
lightning flashes were received from various parts of 
Europe and America, bringing out several facts about 
lightning which had hitherto been entirely unsuspected. 
The committee therefore earnestly requests furthur 
photographic evidence of the true nature of lightning 
flashes. 


' A CURIOUS electrical phenomenon observed by the 
Danish steamer Constantin in the North Sea in Feb- 
ruary last and its éffect upon the vessel’s compass, has 
been the subject of research by a Danish physicist, 
Herr Neergaard, from which we gather the following.. 
On February 10th, at 5.30 a.m., when 160 geographical 
miles off the Tyne, and steering E. } N., the weather 
being cloudy and variable with alternate calms and 
strong gusts of wind, the officers on watch ob- 
served two great clouds, whence flashes of lightning 
proceeded from time to time, approach each other, 
one coming from the N.E. and the other from 
S.W. Presently the clouds commingled, when a 
terrible clap of thunder rent the air, and a shock 
was felt on board the vessel so severe that all 
those on their legs below and on deck were thrown 
down, whilst the captain rushed on deck thinking that 
a collision had occurred. Simultaneously the vessel 
seemed to float in a sea of red fire and enveloped 
in red flames, whilst all protruding objects on board 
became tipped with a brilliant light. In a couple of 
minutes the red sheen disappeared, but for a long while 
afterward a strong small of sulphur was experienced 
on board. The vessel was at the time steering straight 
on the clouds in question, and must have received the 
terrible electrical discharge full on the stem. How- 
ever, all went well till the Scaw was reached, when it 
was found that through the phenomenon the ship’s 
compass showed a deviation of 1°, but when approach- 
ing Copenhagen, on the following day, it was dis- 
covered that the deviation had really been altered from 
6'5° west to 3° east. It is needless to point out the 
serious consequences such a deviation would un- 
doubtedly have entailed at night. 
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IMMISCH’S ELECTRIC DOGCART. 


On Wednesday last week Messrs. Immisch & Co. ex- 
hibited in a skating rink at Camden Town an electric 
dogeart which they have just completed to the order of 
the Sultan of Turkey for use in his private grounds. The 
vehicle, which has been built by Pack, of Brighton, 
who -was the maker of the one driven by Mr. Volk at 
the close of last year about the roads of Brighton and 
deseribed ‘in ELECTRICAL REVIEW of 30th Decem- 
ber, of which one was reminded by the fact of Mr. 
Volk officiating as “whip” on the occasion of this 
demonstration. The dogcart has four wheels but, of 
course, no shafts, the forepart being modified to carry 
a toothed rack into which a pinion engages which 
is attached to a shaft which passes upward through 
the footboard, terminating in a steering handle, by 


means of which the carriage can be guided with the 
greatest facility. The break is actuated by the foot of 
the driver in the usual way. The vehicle is con- 
structed of walnut and another wood of a lighter 
colour, bright varnished, the cushions being upholstered 
in brown cloth and embroidered with the Turkish 
Imperial crest. The electrical energy is stored in 24 
small accumulators of a special type, containing a charge 
calculated to propel the dogcart for, say, five hours ata 
speed of about 10 miles an hour. The motor is Messrs. 
Immisch & and Co.’s 1 horse-power type, using in 
this case a current of 20 amperes with an electromotive 
force of 48 volts. When the vehicle is running ata 
speed of 10 miles an hour the motor makes 1,440 revo- 
lutions per minute. The weight of the accumulators 
is about 7 cwts., and the weight of the carriage complete 
1l ewts. The result of the trial was thoroughly satis- 
factory. ‘ 


ELECTRIC LIGHTING IN THE VICE-REGAL 
LODGE, SIMLA. 


THE first large ball given by the Viceroy of India in 
his new Palace in Simla took place on August 22nd. 
All the society of Simla and its neighbourhood was 
invited. The Palace has only recently been completed. 
It stands on a commanding eminence at the west-end of 
Simla, with a view to the north-east of the snowy peaks 
of Spiti and Lahoul, and south towards the boundless 
plains of the Punjaub. The style of architecture and 
general appearance of the building call to mind the 
Elizabethan mansions of Old England, and the manner 
in which the work has been executed does credit to the 
superintending engineer, Mr. Irwin, C.1.E., who has 
overlooked it for some years past. The novel feature 
of the entertainment was the electric light, installed by 


Messrs. Siemens Brothers. The guests, on arriving at 
the entrance of the carriage drive leading to the Palace, 
were greeted by some of the brightest lights Simla has 
seen, which were regarded with wonder by the native 
jinriksha men, who had never seen anything more 
brilliant than an oillamp. As the long line of jinrikshas 
slowly wound up the hill the gleaming glow lamps 
fixed on tall posts at the side of the road cheered the 
hearts of those who had come some two, some three 
miles along devious roads, rendered that evening more 
perilous than usual by the heavy rain. The long suite 
of reception rooms and the ball rooms were most taste- 
fully lighted with brackets and electroliers of glow 
lamps in ground glass globes, and the soft, though 
brilliant, rays caused the crowd of gorgeous uniforms 
to look more than usually resplendent, and the many 
fair faces to be more than usually animated. Accus- 
tomed as the residents of Simla are to oil lamps, 


— 
is 
ly 
y 
5. 
ll 
it 
\\ = | | \\ — 
| 
ij 
a 


THE TELEGRAPHIC JOURNAL AND 


300 ELECTRICAL REVIEW. 


(SEPTEMBER 21, 1888, 


the satisfaction with the new light was extreme, and 

the performance of the work creditable to the under- 

takers, 


THE TELEGRAPHISTS’ SCHOOL OF SCIENCE. 


THE thirteenth annual session of this school com- 
mences on the Ist proximo, and the new prospectus 
which has been issued shadows forth the work to be 
done during the coming winter and records the suc- 
cesses of the past year. In the magnetism and elec- 
tricity class there were 42 candidates for examination 
under the Science and Art Department, and 39 of 
these were successful, 19 taking first class. This is an 
average far and away above that of the rest of the 
kingdom. 13 out of 16 also passed in mathematics. 
In the City and Guilds Institute’s examinations, the 
school was pre-eminently successful. The staffs of 
the larger telegraph offices throughout the kingdom, 
the employés of the telephone companies, and of 
several of the railway companies compete in the tele- 
graphy examination. 70 certificates were awarded 
throughout the kingdom, and of this number no less 
than 22 were gained by students of the Telegraphist’s 
School of Science. 11 of these successes were first 
class, although only 29 such certificates were awarded 
throughout the kingdom. The actual awards are thus 
tabulated :— 


Honours, | Ordinary. 


United Kingdom... 
Telegraphist’s School of Science 5 


16 14 = 18 27 


2 | 6 9 


In 1887, 72 certificates were awarded, 13 going to the 
Telegraphist’s School, showing a very marked im- 
provements in the school last year. 

Mr. H. W. Senhenn gained the second prize in the 
a (ordinary grade), comprising a bronze medal 
and £3. 

During the past five years the school has gained out 
of the 33 medals and £85 awarded, 6 medals and £24. 

Two candidates were presented in electrical instru- 
ment making, taking the honours grade. They 
both passed first class, only one other such certificate 
being granted throughout the kingdom. One of these, 
Mr. A. Brooker, took the medal and £5. The other 
candidate being Mr. F. Tandy, who took the first 
honours prize in telegraphy in 1887, viz., £5 and a 
silver medal ; altogether 8] certificates were gained as 
compared with 41 in the preceding year. 53 local 
prizes have been awarded to the students, ranging in 
value from 4s. to £1 10s. Prizes are awarded to the 
four students who made the greatest aggregate progress 
in all branches of work during the session, the first 
being Mr. E. T. H. Shaw and the second Mr. J. W. 
Helps, these prizes being accompanied by elegantly 
illuminated testimonials. The two others were Mr. F. 
H. Bailey and Mr. W. A. Hatfield. The total value of 
the prizes awarded amounted to £27. 

The time table embraces the following subjects :— 
Magnetism and electricity, telegraphy, chemistry, 
mathematics, workshop practise, laboratory practice and 
electrical instrument making, and (in view of the im- 
pending transfer of the Submarine Cable Company’s 
system tothe Post Office) a new and special course in 
repeater and cable manipulation. The workshop is a 
spacious and well lighted room, provided by the tele- 
graph department with a lathe and a large quantity of 
tools, and benches at which 20 students can work at 
one time. The fees charged are certainly much lower 
than in any other school with which we are ac- 
quainted, being for the whole session ending May 31st, 
1889: Elementary electricity and telegraphy with 
mathematics or chemistry, 5s., the four subjects, 8s. 
Advanced classes 5s. each ; workshop and laboratory 
classes 5s.; repeater and cable manipulation (limited 
in number) 10s. 6d. 

i: Mr. W. Slingo, the principal and founder of the 


school, is greatly to be congratulated upon the success 
already attained, and it is to be hoped that the progress 
already made will be continued during the coming 
session. Mr. Slingo speaks highly of the help afforded 
by his three assistants, Messrs. A. Brooker, R. Hendrie, 
and H. A. Miles, all of whom have gained their know- 
ledge under his tuition and direction. It is a matter 
for regret that as the school is really an integral 
part of the Central Telegraph Office, only those 
employed therein are eligible for membership. It 
is certain that it is, in its best sense, one of the most 
technical schools in the kingdom, seeing that none but 
telegraphists are admitted and nothing but what is of 
service to telegraphists in their daily work is taught. 
The Post Office officials are now recognising this and 
doing what they can to promote the welfare of the 
school. 


A SYNTHETIC STUDY OF DYNAMO 
MACHINES. 


(Continued from page 252.) 


II.—LAws OF INDUCED E.M.F.—(Continued.) 


Hereafter we shall speak of E.M.F. as due to lines 
of force being cut by conductors, or as due to change 
in the number enclosed by the generating coils as it 
suits our convenience. The choice between these two 
methods of regarding induction is quite optional, and 
it will now be shown that they both lead to the same 
result. 

Let us imagine that we have a closed conductor con- 
sisting of a rectangular frame, fig. 24. If this frame is 


AKAAAAA A A 


Fia. 24. 


moved at right angles to the lines of force in a uniform 
field no current will be generated because the E.M.Fs. 
induced in the separate elements oppose each other. 
In B, showing the direction of movement, the frame is 
tilted a little to show its four sides. From what was 
stated in our last article it is evident that the E.M.F. 
induced in the side, a, b, is such as to send a current 
from a to b, while the E.M.F. induced in c, d equal in 
magnitude would send a current from dtoc. The in- 
ductions, though in the same absolute direction are in 
opposite directions relatively, and as a consequence no 
current flows. Sides a, d and 3, c being parallel to the 
direction of motion do not cut lines during the move- 
ment ; they are inactive and have in consequence no 
E.M.F. induced in them. It must not be thought for a 
moment that there is in the rectangle as a whole no 
E.M.F. induced because no current flows. As a matter 
of fact, both a, ) and c,d conspire to produce at b and c 
a higher potential than at aand d, and it is only in con- 
sequence of their separate efforts opposing each other 
that there flows no current in the frame. In this case it 
will be observed there is no change during the move- 
ment in the number of lines of force enclosed by the 
coil. 

Let us move the rectangle from its position, C, in the 
strong part of a varying field to position, D, in a weak 
part of the field, fig. 25. A current now flows due toa 
difference in the number of lines of force cut by the 
separate sides a, b and c,d. During the movement a,b 
has cut a, @, lines of force, while c, d has cut d, d, lines ; 
the effective E.M.F. is therefore proportional to a, a4,;— 
d, d,, and a current flows down a, and upce,d. It is 
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evident that the number of lines of force enclosed by 
the frame is less than before by the difference between 
a, a, and d, d,, or the difference in the number of lines 
of force cut by the separate elements on which the 
induced E.M.F. depends is equal to the number of lines 
of force subtracted from the coil. 


= 
a | | 
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< af? < 
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Fig. 25. 


Suppose that instead of moving the frame parallel to 
itself, we give it a circular or twisting motion, fig. 26. 
If the rectangle is moved from position A to position B, 
the side a, ) cuts during the movement, the lines of 
force between a and a@,, while c,d cuts those between 
dand d,. Since the induction is in the same direction 
in both a, ) and c,d, the effective E.M.F. will be as 


< 
< 
A. 
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Fie. 26 


before proportional to the difference between a, a, and 
d, d,, and a current will flow down a, and up «¢, 
The difference in the number of lines of force enclosed 
by the frame in positions A and B is obviously equal in 
this case to the difference between the number of lines 
cut by a, ) and the number cut by c¢, d. 
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Let the frame be pivotted at two points in the middle 
of b,c and d, a respectively, fig. 27. If we make the 
jrame move from position a, d to position a,, d,, we 
have cut by a, ) the lines between a and a,, while by 
c,d we have cut those between d and d,. Here the 
induction in a, } is such as to make a current flow down 
a, b while in c, d, moving across the field in an opposite 
direction is induced an E.M.F. sending the current up 
c,d: In this case, then, the two sides help each other, 
and, arising from the double induction, the current, as 
before, flows down a and up d. In position a,, d, no 
lines of force are enclosed by the rectangle, and the 
difference in the first and last position is, of course, the 


total number passing through in position a, d. But 
this is equal to the number of lines cut by a, / and 
c, d during the movement upon which the average 
E.M.F. depends. 

We see, then, that we may consider the E.M.F. 
as the result of a change in the number of lines of force 
passing through or enclosed by the generating coils, or 
as due to the conducting elements of which the coil is 
composed, cutting across the lines. Both considerations 
lead to the same result, and it is sometimes convenient 
to employ one and sometimes the other. The reader 
will have no difficulty in understanding that the 
conductors must cut across the lines of force, also 
that it is possible to have, as shown in the movement 
from E to F, fig. 22, motion in a field without E.M.F. 
It must be remembered, again, that in reckoning the lines 
of force cut by a given system of conductors they must 
be reckoned for the separate elements, + and —, 
accordingly as the inductions assist or oppose each other. 
In figs. 25 and 26, for example, the induction in a, ) 
is + and in c, d — because the latter opposes the former, 
and the effective E.M.F. is proportional to a, a, — d, d,, 
this being also the number of lines of force subtracted 
from the frame during the motion. In fig. 27 the 
inductions in both a, ) and c, d are reckoned + because 
they assist each other, and the E.M.F. is therefore pro- 
portional to a, a, + d,d,, this being again equal to the 
lines of force subtracted. Summarising these facts, 
we may say that when a coil is moved in a magnetic 
field the number of lines of force cut by its separate 
elements considered + and — with veference to the 
directions of induction is equal to the difference in 
the number of lines enclosed by the coil before and after 
the movement. 

If for the rectangular frame or single turn of wire 
we substitute a coil having several continuous turns 
insulated from each other, the effect will be multiplied, 
every turn contributing a certain E.M.F. The total 
E.M.F. of the circuit in this case will be the E.M.F. 
which would be induced in one turn, multiplied by the 
total number of turns. 

The direction of the induction can be ascertained by 
the rules given in paragraph 4, page 146. In figs. 25, 
26 and 27 we note that the movement of the frame is 
such as to reduce in each case the lines of force passing 
through it, and looking in the direction in which the 
lines of force enter, or from the N pole, the induction 
must be such as would produce a current flowing in 
the frame to make this face next the N pole a 8 pole. 
The current is therefore in the three examples from 
a to b, and from ¢ to d, 

10. The E.M.F. induced in a rotating frame.— 
Consider the E.M.F. induced by the rotation of the 
frame shown in fig. 28. This rectangular frame forms 
a closed conductor, and rotates uniformly in the direc- 
tion of the arrow, the sides, A and B, cutting during the 
motion lines of force and creating an E.M.F. The 
pivotted sides nearer to and farther from the observer 
do not add to the E.M.F., since they do not cut across 
lines during the movement. Since the E.M.F. at any 
moment depends upon the rate of cutting lines, or in 
other words, on the lines cut per second, it will be 
obvious that when the frame is in the position shown, 
its value will be nz/. The direction of}motion in A and 
B is there parallel to the lines of force, and for a very 
small interval of time none is cut and no difference is 
made to the number enclosed by the frame. As the 
motion continues an E.M.F. is induced, which gets 
greater and greater, until when position A,, B,, is reached, 
a maximum value is attained. The movement of A and 
B at this point is at right angles to the direction of the 
field, the rate of cutting lines isa maximum, and the 
rate of change in the number of lines enclosed is 
greatest. Considering face a of the frame during this 
quarter revolution, the current will flow so as to make 
it aS pole, or down through the paper at A, and up 
through the paper at B. Let the motion be continued 
beyond A,, B,. Since the conductors move across the 
field still in the same direction, the direction of induc- 
tion willinot be altered, but the E.M.F. will get less and 
less, until when the frame lies across the field as at A,,, 
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B,,, fig. 29, it will be ni/ again. After passing this 
point, and during the secund half revolution, the con- 
ductors, A and B, move across the field in directions 
opposite to that in whi¢h they moved during the first 
half. The direction of induction in the frame is there- 
fore reversed at position A,,, B,,. During the remainder 
of the revolution the EMF. will rise from nought, 
attaining a maximum at A,,;, B,,,, and finally sinking 
to nought again. These changes are repeated in every 
revolution. 
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The frame in making one complete revolution per- 
forms a cycle, or passes from one particular state 
through a number of changes, arriving finally at the 
same state as at first. Observe that the E.M.F. is a 
maximum when the enclosed lines of force are nought, 
and that conversely the E.M.F. is nought when the 
lines are a maximum. The value of this maximum 
can be found very simply. Imagine that the con- 
ductor, A, fig. 28, instead of taking a circular path is 
moved straight across the field to B. Let N be the 
number of lines of force between A and B. We know 
that the E.M.F. induced in this case is equal to the 
average E.M.F. induced when the conductor takes the 
circular path if the time taken in moving from A to B 
is the same in both cases. A mere geometrical inspec- 
tion shows that when the times are equal the velocities 
of the conductors are in the ratio of 27 to 77 respec- 
tively. The E.M.F. when the conductor is at A, (fig. 
28) and moving perpendicularly to the lines has there- 
2 

Each of the two elements, A and B, of the frame 
cuts 2.N lines per revolution, and if » be the number 
of revolutions per second, the average E.M.F. in volts, 
since there are two elements acting in conjunction, is 


thd Considering the E.M.F. as due to change in the 
number of lines of force enclosed, we note that N lines 
are added or subtracted, as the case may be, in every 
quarter revolution. This makes 4 N lines per revolu- 
tion, the average E.M.F. being therefore as before 

' If for the frame consisting of a single conductor we 
substitute a coil having several turns, we must, of course, 
to get the total E.M.F. multiply the above expression 
by the number of turns. 

If we endeavour to express the E.M.F. from moment 
to moment in terms of a function of the angle through 
which the frame has turned from its position, A, B, 
fig. 28, the function must obviously be of such a nature 
that its value for 90° and 270° is a positive and nega- 
tive maximum respectively, while for 0°, 180°, and 360° 
its value is 2/7. We know that the sine fulfils this 
condition, increasing from 0 to 1 as the angle in- 
creases from (0° to 90°, diminishing to 0 at 180°, 
reaching a negative maximum of — 1 at 270°, and 
finally returning to 0 at 360°. The maximum E.M.F. 


being *- times the average, that induced in a frame as 


2 
at 90° and 180°. Here the sine is 1, but by inserting 
into the expression the sine value, @ being the angle 
through which the frame has turned, we get the 


fore a maximum value of — times its average value. 


volts 


induced E.M.F. at any position. The expression for 
this is therefore = 77% apn), 

For each complete revolution of the frame, then, 
there are two varying E.M.Fs. induced in opposite 
directions. The first, say in a positive direction for 


half a revolution, increases from 0 to aah 


and diminishes to 0 again. The second is induced in an 
opposite, or say negative direction, and in half a 
revolution increases from 0 to the same value as the 
positive E.M.F., returning to 0 at the end of the cycle. 
The average value of the E.M.F. in each direction is 


_ 4Nn 
= volts. 
(To be continwed.) 
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THE ELECTRIC TRANSMISSION OF POWER. 
By Pror. Ayrton, F.R.S. 
(Friday, September 7th, 1888.) 


Wuart is power, and why should we wish to transmit it? Power 
has one very definite meaning in science and several rather vague 
meanings in practice. We speak of a powerful athlete, the power 
of the law, we sing of the power of love, we say knowledge is 
power, and so on, using the word in several different senses. Now, 
in spite of the fact that a general audience feels a little anxious 
as to what troubles may be in store for it when a lecturer begins 
by being painfully exact, my telling you that by power an engi- 
neer understands the rate of doing work, will not, I hope, make 
you fear that my remarks will bristle with technicalities. 

When you walk upstairs you exert power, only perhaps the one- 
twentieth of a horse when you go up slowly talking to other 

ple. But when you run upstairs, because you have forgotten 
something that you intended to bring down, then your exertions 
represent perhaps one-tenth of a horse-power. You only get to 
the top of the stairs in either case, but the breathless sensation of 
running fast upstairs tells you that the more quickly you go the 
harder you are working. A person exercises power, in the engi- 
neer’s sense, when he exerts himself physically, and the greater 
the exertion the greater the power. The exercise of power by the 
ruling classes, however, is unfortunately not necessarily accom- 
panied by any exertion, physical or mental. 

Probably the most familiar example of exerting power at a dis- 
tance—that is, of transmitting power—is pulling a handle and 
ringing a bell in another room. 

It was not until just 100 years ago that it dawned on people that 
if one person, A, wanted to attract the attention of anotner person, 
B, the place where the bell ought to sound was where B was and 
not where A was. 

If some houses can still dispense with mechanical or other 
methods of transmitting power, even to ring bells, factories 
cannot. The looms, the lathes, or whatever the machinery used 
in the factory may be, must either be worked by hand or foot, in 
the old style; or it must be connected with the steam, gas, or 
water engine in the new. On entering a large factory you see 
lines of rapidly rotating shafting, and a network. of rapidly re- 
volving belting, all employed in transmitting power. 

In America there are 6,000 electro-motors working machinery ; 
in Great Britain bardly 100. 

But it is not only in transmitting the power from the steam, 
gas, or water engine of a factory to the various machines working 
in it that electricity can be utilised. An incredible amount of 
power is daily running to waste in this and other countries because 
many of the rapid streams of water are too far away from towns 
for their power to have been hitherto utilised. 

If we take as a low estimate that a large, weli-made steam 
engine burns only 2 lbs. of coal per horse-power per hour the coal 
consumption which would be equivalent to the waste of power 
at Niagara would exceed 150 millions of tons per annum, which at 
only 53. or 6s. per ton means some 40 millions pounds sterling 
wasted. And descending from big things to small, the river Avon 
flowing through Bath, which, so far from being a roaring cataract, 
especially in dry weather, pursues its course with only a respect- 
able orderly swish, still represents a certain amount of lost power. 
It has been estimated that from 25 to 130 horse-power runs to waste 
at the Bathwick Weir behind the Guildhall, depending on the 
season. If we take as an all-round average that the fall of this 
Weir represents 50 horse-power, and that a steam engine pro- 
ducing this power burns 150 lbs. of coal per hour, it follows that 
with steam coal at 16s. per ton, the price at Bath, the waste at 
Bathwick Weir represents an income of £450 per annum, not a 
princely fortune, it is true, but too large to be utterly thrown 
away as at present. 

This state of things will, I hope, however, be shortly remedied, 
for, as you will see from the large map on the wall, it is pro 
to put up 81 electric arc lamps throughout the streets of Bath, and 
to supply the 50 horse-power required for these lamps by the fall 
of the Bathwick Weir, supplementing the fall with a steam engine 
at dry seasons. 
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The newspapers of last week contained a long account of the 
spiral electric mountain railway that has just been opened to carry 
people up the Burgenstock, near Lucerne, and worked by the river 
Aar three miles away, so that we see electric traction worked by 
distant water-power is extending. But splendid as are these most 
-successful uses of water-power to actuate distant electro-motors, it 
‘is but a stray stream here and there that has yet been utilised, 
and countless wealth is still being squandered in all the torrents 
all over the world. 

The familiarity of the fact makes it none the less striking that 
while we obtain in a laborious way from the depths of the earth 
the power we employ, we let run to waste every hour of our lives 
many, many times as much as we use. 

It is also a well-established, time-honoured fact, that large steam 
—_— can be worked much more economically than small ones, 
and that therefore if it were possible to economically transmit the 
power from a few very large steam engines to a great number of 
small workshops there would be a great saving of power, as well as 
a great saving of time, from the workmen in these many small 
workshops having only to employ this power for various indus- 
trial purposes, instead of having to stoke, clean, repair, and 
generally attend to a great number of small, uneconomical steam 
engines. 

Let us accept as an undoubted fact that a general distribution 
of power would enable the wants of civilised life to be better satis- 
fied, and therefore would greatly benefit industry. 

There are four methods of transmitting power to a distance :— 

1. By a moving rope. 

2. By air compressed or rarified at one end of a pipe operating 
an air motor at the other end. 

3. By water forced through a pipe working a water motor. 

4. By electricity. 

For short distances of a mile or so there is no system of trans- 
mitting power in a straight line along the open country so cheap to 
erect, and so economical of power, as a rapidly moving endless 
rope; but the other systems give much greater facilities for dis- 
tributing the power along the line of route, are much less noisy, 
and far surpass wire rope transmission in economy when the rope 
must move somewhat slowly, as in tramway traction, or when the 
distance is considerable over which the power is transmitted, or 
when the line of route has many bends. 

In the same sense that an ordinary house bell may be considered 
as a crude example of the transmission of power by a moving rope, 
the pneumatic bell at the other end of the hall, which I now ring 
by sending a puff of air through the tube, is a crude example of 
the transmission of power by compressed air. Compressed air is 
employed to work from a distance the boring machines used in 
tunnelling ; the continuous vacuum brakes used on many of the 
railways are also probably familiar to you, and the pneumatic 
system of transmitting power to workshops is shortly to be tried 


-on a fairly large scale at Birmingham. 


But distibution of power by water pressure is the plan that has 
hitherto found most favour in this country. That little water 
motor at the other end of the platform rapidly revolves when I 
work this garden syringe, and serves as a puny illustration of the 
‘transmission of water pressure. 

The economy of this system is so marked and the success that 
has attended its use so great that, did I not feel sure that electri- 
city offers a grander system still, it would be with fear and 


trembling that I should approach the subject of this evening, the 


* Electric transmission of power.”’ Punch drew six years ago the 
giant steam and the ee coal looking aghast at the sucking babe 
electricity in its cradle. That babe is a strong boy now; let the 


giant water look to its laurels ere that boy becomes a man. For 


‘the electric transmission of power even now bids fair to surpass 


all methods in 
1. Economy in consumption of fuel. 
2. More perfect control over each individual machine. 
a — to bring the tool to the work instead of the work to 
e > 
4. In greater cleanliness, no small benefit in this dirty, 


smoky age. 
- 6, And lastly, there is still one more advantage possessed by this 


electric method of transmitting power that no other method can 
lay claim to—the power which during the daytime may be mainly 


used for driving machinery can, in the easiest possible way, be 


used during the night for giving light. 
This power of producing an action at a distance of many yards, 


‘or it may be many miles, by the aid of electricity without the 


visible motion of any substance in the intervening space is by no 
means new. It is the essence of the electric telegraph, and elec- 
tric transmission of power was employed by Gauss and Weber 
when they sent the first electric message. 

But until about 10 years ago the facility tl at electricity gave 
for producing signals almost instantaneously ata great distance 
was the main thing thought of. The electric power consumed for 
sending the telegraph messages was so small, the amount of power 
lost en route comparatively so valueless that the telegraph engi- 
neer had no need to trouble himself with those considerations 
that govern us to-day when we are transmitting power large 
enough to work a factory or an electric tramway. Although there 
are as many as 22,560 galvanic cells at the Central Telegraph 
Office, London, which cost some thousands annually to keep in 
order, what is that compared with the salaries of all the 3,089 
superintendents, assistants, telegraph clerks, messengers, and the 
maintenance of the 1,150 telegraph lines that start from the 
Central Office ? 

In all the last three of the systems on my list some form of 


power such as flowing water, or the potential energy stored up in 
coal, wood, zinc, or other fuel has initially to be utilised, this 
power is given to some form of air, water, or electric pump which 
transfers the air power to the air, water, or electricity by which it 
is conveyed to the other end of the system. There it is recon- 
verted into useful mechanical power by means of an air water or 
electro-motor. 

The problem of economically transmitting power by air, water, 
or electricity is the problem of causing one or other of these 
working stuffs, air, water, or electricity, to economically perform 
the cycle I have described. 

In each of the four stages of the process :— 

1. Transference of power to the working substance at the pump. 

2. Conveyance of power to the distant place. 

3. Transference of power from the working substance te the 
motor at the distant place. 

4. Bringing back the working substance. 

There is loss of power, and the efficiency of the arrangemert 
depends on the amount of these four losses. The losses may be 
shortly called 

1. Loss at pump. 

2 and 4. Loss on the road. 

3. Loss at the motor. 

Until 1870 the pump most generally employed for pumping up 
electricity and giving it pressure was the galvanic battery, scien- 
tifically an extremely efficient converter of the energy in fuel 
into electric energy, only unfortunately the only fuel a battery 
will burn is so expensive. A very perfect fireplace in which there 
was very complete combustion, and very little loss of heat, but 
which had the misfortune that it would only burn the very best 
wax candles would be analogous with a battery. he impossibility 
of using zinc as fuel to commercially work electro-motors has been 
known for the last half century, and the matter was very clearly 
put in an extremely interesting paper ‘On Electro-magnetism as 
a Motive Power,” read in 1857 by Mr. Hunt before the Institution 
of Civil Engineers, a copy of which has been kindly lent me by 
Dr. Silvanus Thompson. “ Professor William Thompson (Glas- 
gow)”—I quote from the discussion on the paper—put the matter 
very pithily by showing that even if it were possible to construct 
a theoretically perfect electro-motor the best that could be hoped 
for if it worked with a Daniell’s battery would be the production 
of a one horse-power by the combustion of 2 lbs. of zine per hour, 
whereas with a good actual steam engine of even 30 years ago, one 
horse-power could be produced by the combustion of exactly the 
same weight of the much cheaper fuel, coal. This argument 
against the commercial employment of zinc to produce electric 
currents is irresistable unless, and this is a very important con- 
sideration which is only beginning to receive the attention it 
deserves unless, I say, the compound of zine formed by the action 
of the battery can be reduced again to metallic zinc by a compara- 
tively inexpensive process, and the zinc used over and over again 
in the battery. If the compound of zinc obtained from the battery 
be regarded as a waste product, then it would be much too expen- 
sive to work even theoretically perfect electro-motors if they were 
existant by consuming zinc. Suppose, however, a process be 
devised by meams of which burnt zinc can be unburnt with an 
expenditure comparable with the burning of the same weight of 
coal, then it might be that although coal would still form the basis 
of our supply of energy, the consumption of zinc batteries might 
be an important intermediary in transforming the energy of coal 
economically into mechanical energy. 

While, then, some experimenters are aiming at possibly increasing 
the working power of a ton of coal to eight times its present value 
by earnestly seeking for a method of converting the energy it con- 
tains directly into electric energy without the intervention of a 
wasteful heat engine, it should not be forgotten that in the cheap 
unburning of oxidised metal may lie another solution. 

The solution of this latter problem is quite consistent with the 
principles of the conservation and dissipation of energy, since the 
heat required to theoretically unburn 1 Ib. of zinc is only one- 
seventh ofjthat given out by the burning of 1 lb. of coal. Further, 
it involves no commercial absurdity like that found in the calcu- 
lations given in the prospectuses of many primary battery com- 
panies which are based on zinc oxide, a material used in the manu- 
facture of paint, maintaining its present price even if thousands 
of tons were produced. Unless all those who use primary batteries 
on this expectation intend to have the painters doing up their 
houses all the year round, they will find themselves possessed of 
the stock in trade of an oil and colourman on a scale only justified 
by a roaring business in paint. 

Now about waste No 3, the waste of power at the wotor. That 
also is gone into fully in the discussion in Mr. Hunt’s paper, and 
Mr. Robert Stephenson concluded that discussion by remarking 
“that there could be no doubt from what had been said that the 
application of voltaic electricity in whatever shape it might be 
developed was entirely out of the question commercially speaking. 
. . . « The power exhibited by electro-magnets extended through 
so small a space as to be practically useless. A powerful electro- 
magnet might be compared for the sake of illustration to a steam 
engine with an enormous piston, but with an exceedingly short 
stroke. Such an arrangement was well known to be very unde- 
sirable.” 

And this objection made with perfect justice against the 
electromotors of thirty years ago might also have been made 
to all the machines then existing for the mechanical production of 
electric currents. I have two coils of wire at the two sides 
of the platform joined together with two wires. I move this 
magnet backw: and forwards in front of this coil and you 
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observe the magnet suspended near the coil begins to swing 
in time with my hand. (Experiment shown.) Here you have in 
its most rudimentary form the conversion of mechanical power 
into electric power, and the re-conversion of electric power into 
mechanical power; but the apparatus at both ends has the 
defects pointed out by Mr? Hunt and all the speakers in the 
discussion on his paper—the effect diminishes very rapidly as 
the distance separating the coil from the moving magnet 
increases. 

As long as electromotors as well as the machines for the pro- 
duction of electric currents had this defect the electric trans- 
mission of power was like carrying coals to Newcastle in a 
leaky wagon. You would pay at least 16 shillings for your coals 
at Bath, lose most of them on the way, and sell any small 
portion that had not tumbled out of the wagon for say 2 shil- 
lings a ton at Newcastle, a commercial speculation not to be 
recommended. 

A very t improvement in electromotors was made by 
Pacinotti in 1860, but although his new form of electromotor was 
described in 1864 it attracted but little attention, probably 
because any form of electromotor, no matter how perfect, was 
commercially almost useless until some much more economical 
method of producing electric currents had been devised than the 
consumption of zinc and acids. Pacinotti’s invention removed 
from motors that great defect that had been so fully emphasised 
by the various speakers at the reading of Mr. Hunt’s paper in 
1857. When describing his motor in the Nuovo Cimento in 
1864 he pointed out that his principle was reversible, and that it 
might be used in a mechanical current generator. This idea was 
utilised by Gramme in 1870, who constructed the well known 
Gramme dynamo for converting mechanical into electric power, 
a machine far more efficient than even Pacinotti had contem- 
plated, and gave the whole subject of electrical engineering a 
vigorous forward impulse. Every subsequent maker of direct 
current dynamos, or motors, has followed Gramme’s example in 
utilising the principle devised by Pacinotti which was as follows : 
In all the early forms of dynamos or motors there were a number 
of magnets, and a number of coils of wire, the magnets moving 
relatively to the coils, or the coils relatively to the magnets as 
you see in this rather old specimen of alternate current dynamo. 
To produce magnetism by a large number of little magnets is not 
economical, and Pacinotti’s device consisted in arranging a 
number of coils round a ring in the way shown in the large 
wooden model (model shown) so that they could all be acted on 
by one large magnet. Instead of frittering away his magnetism, 
Pacinotti showed how it could be concentrated, and thus he led 
the way to dynamos and motors becoming commercial machines. 
Pacinotti’s science engineered by Gramme not only made electric 
lighting commercially possibile but led to electricity being used as 
a valuable motive power. It was in their work that the electric 
transmission of power in its modern sense sprang into existence. 

Eighty-seven and a half per cent. of the power put into an 
Edison-Hopkinson dynamo has actually been given out by the 
motor spindle when 50 horse-power was being transmitted. How 
does this compare with the combined efficiencies of an air pump and 
an air motor, or of a water pump andawater motor. I understand 
that in either of these cases 60 per cent. is considered a very satis- 
factory result. As far, then, as the terminal losses are concerned, 
electric transmission of power is certainly superior to air or water 
transmission. 

The next point to consider is the loss of power on the road 
between the dynamo at the one end and the motor at the other. 
This problem was perhaps seriously attacked for the first time in 
the discussion of a paper read by Messrs. Higgs and Brittle at the 
Institution of Civil Engineers, in 1878, and that problem was con- 
sidered in some detail theoretically and experimentally at the 
lecture I gave during the meeting of the British Association in 
Sheffield in the following year. It was then shown that since the 
power developed by the generator and motor depended on the 
product of the current into the electric pressure, while the loss 
when power was transmitted through a given wire depended on 
the square of the current, and was independent of the electric 
pressure, the economical transmission of power by electricity on a 
large scale depended on the use of a very large electric pressure 
and a small current, just as the economic transmission of much 
power by water depended on the use of a very large water pressure 
and a small flow of water. At that time it was not thought pos- 
sible to construct a small dynamo to develop a very large electric 
pressure or potential difference, as it is technically called, and 
therefore it was proposed to join up many dynamos in series at the 
one end and many lamps or electric motors in series at the other, 


and to transmit the power by a very small current which passed. 


through all the dynamos and all the lamps in succession one after 
the other. 

We laugh a good deal at the rough and ready manner adopted 
on the other side of the Atlantic. The Americans, no doubt, are 
very ignorant of the difficulties that properly-minded people would 
meet with ; but it is a blissful ignorance where “it is folly to be 
wise.” Every English electrician who has travelled in America 
comes back fully impressed with their enterprise and their happy- 
go-lucky success. They have twenty-two electric tramways carrying 
some four millions passengers annually, to our four electric tram- 
ways at Portrush, Blackpool, Brighton, and Bessbrook. Why 
New York City alone, Mr. Reckenzaun tells me, 300 
miles of ordinary tramway track, and Philadelphia City 430 
miles, so there is more tramway line in these two cities than in the 
whole of the United Kingdom put together. Now there would be 
no difficulty in proving to anyone unfamiliar with railway travel- 


ling that to go at 50 miles an hour round a curve with only a bit of 
iron rail between him and eternity, would be far too risky to be even 
contemplated. And yet we do go in express trains, and even 80 
miles an hour is beginning to be considered not to put too great a 
demand on the funds of life insurance companies. The American 
plan of basing a conclusion on experience rather than on antici- 
pation is not a bad one, and if we follow that plan, then taking 
into account that there are 75,000 arc lights alight every night on 
the Thomson-Houston high-potential circuits throughout the 
world, and the comparatively small number of people that have 
suffered in consequence (not a single person, I am assured, outside 
the company’s staff), we are compelled to conclude that high 
potential now is what 30 miles an hour was half a century ago— 
uncanny rather than dangerous. 

But it is possible to use a very large potential difference between 
the main wires by means of which the electric power is economically 
conveyed a considerable distance, and transformed into a very 
small potential difference in the houses where it is utilised. An 
electric transformer is equivalent to a lever, or wheel and axle, cr 
any other of the so-called mechanical powers; you know that a 
large weight moving through a small distance can raise a small 
weight through a large distance, there is no gain in the amount of 
work, but only a transformation of the way in which the work is 
done. A large weight moving through a small distance is 
analogous with a high potential difference and a small current, 
while a small weight moving through a large distance, is analogous 
with a small potential difference and a large current, and an elec- 
tric transformer is for the purpose of effecting the transformation 
with as little loss as possible, so that what is lost in potential 
difference may be all gained in current. 

Electrical transformation may be effected by :— 

1. Alternate current transformers. 

2. Motor dynamos. 

3. Accumulators, or secondary batteries. 

4. Direct current transformers. 

Of these apparatus the oldest by far is the alternate current 

transformer, as it is merely the development of the classical 
apparatus invented by Faraday in 1831, and familiar to many of 
you as the Ruhmkorff or induction coil. A combination of a 
motor and dynamo was suggested by Gramme in 1874. Accumu- 
lators are the outcome of Planté’s work, while direct current trans- 
formers are quite modern, and not yet out of the experimental 
stage. 
A direct current system of distribution, such as is furnished by 
accumulators, has the very great advantage that it lends itself to 
the use of the very efficient electro-motors which I have been 
using this evening. Alternate current motors do exist, but they 
are still in the experimental stage, and are not yet articles of 
commerce. 

Secondary batteries have caused much heart burning for their uses 
from the apparent fickleness of their complex chemical action, yet 
but imperfectly understood. But we have at length been taught 
what is good and what is bad treatment for them. 

In less than 20 years from Gramme’s practical realisation of 
Pacinotti’s invention we have power transmitted over considerable 
distances by electricity with only a total loss of 25 per cent., 
whereas the combined loss in an air pump and air motor, or in a 
water pump and water motor, is 40 per cent., irrespective of the 
additional loss by friction or leakage that occurs en route. We 
cannot help feeling that we are rapidly arriving at a new era, and 
that it will not merely be for the inauguration of the quick trans- 
mission of our bodies by steam, or the quick transmission of our 
thought by telegraph, but for the economical transmission of 
power by electricity that the Victorian age will be remembered. 

And when the electric transmission of power becomes still more 
perfect than at present, even to burn coal at the pit’s mouth where 
it is worth a shilling a ton may, in spite of the inefficiency of the 
steam engine being only one-tenth, be the most economical way of 
warming distant towns where coal would cost 20 shillings a ton. 
Think what that would mean, no smoke, no dust, a reform effected 
commercially which the laws of the land on smoke prevention are 
powerless to bring about, a reform effected without the interven- 
tion of the State, and therefore dear to the hearts of Englishmen. 

I am aware that this idea of burning coal at the pit’s mouth 
and electrically transmitting its power, has quite recently been 
stated to be commercially impracticable. But is that quite certain, 
for in 1878 it was stated that, although telephones might do well 
for America, they certainly would never be introduced into Great 
Britain, as we had plenty of boys who were willing to act as mes- 
sengers for a few shillings a week. The phonograph was also 
declared to be worked by a ventriloquist, and electric lighting on 
a large scale was proved to be too expensive a luxury to be ever 
carried out. 

To-day the electric current is used for countless purposes; not 
only is it used to weld, but by putting the electric arc inside a 
closed crucible, smelting can be effected with a rapidity and ease 
quite unobtainable with the ordinary method of putting the fire 
outside the crucible. If one had pointed out a few years ago that 
it was as depressing scientifically to put a fire outside a crucible 
when you wanted to warm the inside, as Joey Ladle the vellerman 
found it depressing mentally “ to take in the wine through the pores 
of the skin, instead of by the convivial channel of the throttle,” who 
would have believed that in 1888, a 500 horse-power dynamo would 
be actually employed to produce an electric arc inside a closed 
erucible in the manufacture of aluminium bronze? Putting a 
conservative drag on the wheels is a very good precaution to take 
when going down hill, but it is out of place in the up hill work of 


progress. 
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But of all the many commercial uses to which the electric cur- 
rent may be put probably, after the electric light, electric traction 
has most public interest. The English are a commercial people, 
but they are also a humane people, and when, as in this case, their 
pockets and their feelings are alike touched, surely they will be 
radicals m welcoming electric traction, whatever may be their 
political sentiments on other burning topics of the day. It is not 
a nice thing to feel that you are helping to reduce the life of a pair 
of poor tramway horses to three or four years; it would be a very 
nice thing to be carried in a tramcar for even a less fare than at 
present. Now while it costs 6d. or 7d. to run a car one mile with 
horses, it only cost 3d. or 4d. to propel it electrically. Indeed, 
from the very minute details that have recently been published of 
the four months’ expenses of electrically propelling 30 cars at 7} 
miles an hour along 12 miles tramway line in Richmond, Virginia, 
it would appear that the total cost, inclusive of coal, oil, water, 
engineers, firemen, electricians, mechanicians, dynamo and motor 
repairers, inspectors, linemen, cleaners, lighting, depreciation on 
engine, boiler, cars, dynamos and line work has been only £1 1s. 4d. 

r car per mile. This tramway is no doubt particularly favour- 
able for propelling cars on the parallel system (that is the system 
in which the current produced by the dynamo is the sum of the 
currents going through all the motors on the cars), without a 
great waste of power being produced by a very large current 
having to be sent a very long distance, because the tramway track 
is very curved, and the dynamo is placed at the centre of the 
curve with feeding wires to convey the current from the dynamo 
to all parts of the track. But even in the case of a straight tram- 
way line, with a dynamo only at one end, it is quite possible to 
obtain the same high economy in working by employing a large 
potential difference, and by sending a small current through all 
the trains in series instead of running the trains in parallel, as is 
done on the Portrush, Blackpool, Brighton, and Bessbrook tram- 
ways. 

This series system of propelling electric trains was oddly enough 
entirely ignored in all the discussions that have taken place this 
year at the Institution of Civil Engineers, and at the Institution 
of Mechanical Engineers regarding the relative cost of working 
tramways by horses, by a moving rope and by electricity, and yet 
this series system is actually at work in America as you will see 
from an instantaneous photograph which I will now project on 
the screen of a series electric tramway in Denver, Colorado, and a 
series electric tramway 12 miles long on which 40 cars are to be 
run, is in course of construction in Columbus, Ohio. The first 
track on which electric trams were run in series was the experi- 
mental “ Telpher line” erected in Glynde in 1883 under the 
superintendence of the late Prof. Fleeming Jenkin, Prof. Perry 
and myself for the automatic electric transport of goods. A 
photograph of this actual line is now projected on the screen. 
The large wall diagram shows symbolically, in the crudest form, 
our plan of series working ; the current follows a zig-zag path 
through the contact pieces, and when a train enters any section 
the contact piece is automatically removed and the current now 
passes through the motor on that train instead of through the 
contact piece. The Series Electrical Traction Syndicate are now 
developing our idea, but it has received its greater development 
in the States where the Americans are employing it instead of 
spending time in proving a priori that the automatic contact 
arrangements could never work. Mental inertia, like mechanical 
inertia, may be defined in two distinct ways, inertia is the resist- 
ance to motion—that is the English definition—but inertia is also 
the resistance to stopping—that is the American definition. 

Economy is one feature that gives electric traction the right to 
claim your attention, safety is another. This model telpher line 
worked on “ the post head contact” system, is so arranged that no 
two trains ever run into one another, for, in addition to each of the 
three trains being provided with an automatic governor which 
cuts off electric power from a train when that train is going too 
fast, the line is divided into five sections, connected together elec- 
trically in such a way that as long as atrain is on any section, A, 
no power is provided to the section, 8, behind, so that if a train 
comes into section, B, it cannot move on as long as the train in 
front is on section, a. (Three trains shown running on a model 
telpher line with four automatic locks.) Whenever a train—it 
may be even a runaway electric locomotive—enters a blocked sec- 
tion it finds all motive power withdrawn from it quite indepen- 
dently of the action of signalmen, guard, or engine driver, even if 
either of the latter two men accompanied the train, which they do 
not in the case of telpherage; no fog, nor colour blindness, nor 
different codes of signals on different lines, nor mistakes arising 
from the exhausted nervous condition of overworked signalmen, 
ean with our system produce a collision. Human fallibility, in 
fact, is eliminated. While the ordinary system of blocking means 
merely given an order to stop, and whether this is understood or 
intelligently carried out is only settled by the happening or non- 
happening of a subsequent collision, our automatic block acts as if 
the steam were automatically cut off; nay, it does more than this, 
it acts as if the fires were put out in an ordinary locomotive and 
all the coal taken away, since it is quite out of the power of the 
engine driver to re-start the electric train until the one in front is 
at a safe distance ahead. 

The photograph now seen on the screen shows the general ap- 
pearance of the Glynde line, which has recently been much ex- 
tended in length by its owners—the Sussex Portland Cement Com- 
pany ; and a telpher line, with automatic blocking on the broad 

rinciples I have described, is about to be constructed between the 

t Pool tin mine in Cornwall and the stamps. There will be 

four trains running, each consisting of 33 skips containing 3 cwt. 
each, so that the load carried by each train will be about 5 tons. 


It may be interesting to mention that the last difficulty in 
telpherage, which consisted in getting a proper adhesion between 
the driving wheels of the locomotive and the wire rope, has now 
been overcome. The history of telpher locomotives is the history 
of steam locomotives over again, except that we never tried to fit 
the electric locomotives with legs, as was proposed in the early 
days for steam locomotives. It is a tedious, discouraging history, 
but it is so easy to be wise when criticising the past, so difficult to 
be wise when prospecting the future. (ripping wheels of all 
kinds, even the India-rubber tires used for the last three years, 
have all been abandoned in favour of simple slightly loose cheap 
iron tires, which wear for a very long time and give a very perfect 
grip when the bar supporting the electro-motor is so pivoted, 
pendulum wise, to the framework of the locomotive, that the 
weight of the motor no longer makes the locomotive jump in pass- 
ing the posts as it did until quite recently. 

After several years of experimenting we have in telpher- 
age, I venture to think, at last a perfectly trustworthy, and at the 
same time a most economical method of vtilising distant steam or 
water power to automatically transport our goods, and in time it 
may be even our people, over hills and valleys without roads or 
bridges, and without interfering with the crops or the cattle, or 
the uses to which the land may be put over which the telpher 
trains pursue their snakelike way ; we have, in fact, the luxury of 
ballooning without its dangers. 


MEASUREMENT OF ELECTRO-MAGNETIC 
WAVE-LENGTH. 


By Prof. J. Lopag, F.R.S. 
(Section A.—Mathematical and Physical Science.) 
Friday, September 7th, 1888. 


Wuen returning thanks for the reception of his address yesterday 
morning, our President thought fit to disclaim too much share in 
the suggestion of an oscillatory Leyden jar circuit as a practicable 
source of radiation of moderate wave length. But such a disclaimer 
he must not be allowed to make. He mentioned as coming before 
himself the naraes of Feddersen and other German experimenters on 
these alternations. But to them belongs not this credit but another. 
What they accomplished was the experimental verification of 
the existence, and the counting of the frequency, of these 
already predicted oscillations. Prior credit must therefore be 
put further back. As is very well known, Helmholtz in 1847 
suggested that a Leyden jar discharge must be oscillatory in a 
circuit of small dissipation, and Sir William Thomson in 1858 
calculated out the whole details of the process and gave its 
equation ; an equation which, thongh we now write it down glibly 
enough, was at that date unintelligible and difficult of compre- 
hension to all but a very few—perhaps to all without exception. 
Not the mere equation, of course, but the coeflicieat A which it 
contained, the electro-dynamic capacity of the discharger, or, as 
we now call it, the self-induction or inductance of the circuit. 
Every important detail of this prediction has now been 
verified by the labours of the German experimenters, Feddersen, 
Schiller and others. But any idea that radiation was propagated 
through the ether by such oscillations I am sure had never 
occurred to them. I remember the history of the thing pretty 
well, because I had been thinking much myself on the direction of 
how directly to manufacture light, i.e., how to construct an elec- 
trical oscillator of a given and sufficient frequency. In fact, a 
year or so before the Southport meeting I suggested to this 
section a plan whereby I fancied it might be done. That parti- 
cular plan I saw soon afterwards to be incapable of working, and 
the suggestion has therefore no merit. But it made me able to 
clearly appreciate the suggestion, or rather the certainty, which was 
expressed by Prof. Fitzgerald at Southport, that the oscillations in 
py weet Leyden jar circuit were just the things that would 
be practicable, and which would generate light of some measu- 
rable, though no double still considerable, wave length. 

More recently Lord Rayleigh showed at a Friday evening dis- 
course in the Royal Institution some remarkably beautiful inter- 
ference experiments in sound, whereby inaudible sound waves 
could be detected, measured, converged, and in fact treated in 
just the same manner as one is accustomed to treat light waves. 

Putting the two things together, I was hopeful of being able 
to attack the problem experimentally and to prove the existence 
of radiation with measurable wave lengths from a Leyden jar 
circuit, by interference experiments conducted after the model of 
Lord Rayleigh’s. Meanwhile I happened to be experimenting on 
lightning conductors, and somewhat to my surprise, as an outcome 
from those experiments, I hit on an arrangement which, without 
any thought or scheming at all, gave me evidence of the very 
waves I had been thinking so much about, and enabled me to 
measure their lengths, though not in a previously planned out 
way. I described these experiments quite hastily and briefly in 
the midst of other matter, in a lecture to the Society of Arts last 
March on lightning conductors, as “the experiment of the recoil 
kick.” 

I continued the experiments after the lecture, and proved the 
existence of ether waves of various lengths—the shortest wave that I 
obtained distinct evidence of being three yards. I intended to 
describe those experiments at this meeting with a reference to 
the Southport suggestion of Prof. Fitzgerald’s, quite unknowing 
at the time that we should have the pleasure of seeing him in the 
chair. However, when going away from Liverpool on a holiday I 
read in the train the July number of “ Wiedemann’s Annalen,” 
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and there found that Dr. Hertz had obtained much better and 
more striking evidence of these electro-magnetic waves, and hud 
measured their length by an interference experiment exactly like 
one of those used by Lord Rayleigh for sound. 

I hasten to acknowledge+the superiority of Hertz’s method of 
demonstration to my own; and so far as evidence of the waves is 
concerned a description of my experiments is now superfluous. 
Nevertheless, the mode of propagation of the pulses and their 
mode of reflection is different in my experiments from what they 
are in those of Hertz, and although mine is not so good a method, 
sy it may have some interest as confirming the view taught us 

y Poynting and others concerning the mode of progagation of 
energy through the ether, and the theory of Kirchotf and Heaviside 
concerning the rate of transmission of signals by a telegraph wire. 

The = the experiment is given in my paper in the 
August number of the Philosophical Magazine. 

The velocity of a pulse along a wire is - ns =» Where 


b 


a 
4 log b 


So velocity of pulse along a wire = me. 2 the same as in free 
K 


space. 
Now take an oscillatory Leyden jar circuit and apply Thomson’s 
theory to it. 


Fia. 1. 
Now if this circuit emits waves of velocity v, their length in 
free space is 
2av = 
27 


Along two parallel wires they go at the same pace, and therefore 
have the same length. Hence combine the two things, and we 
have waves of known length propagated along the wires. 


Fig. 2. 


Now take the wires of finite length. At the free ends we shall 
have reflexions, a sort of recoil or kick evidenced by a brush dis- 
charge or spitting off from the ends of the wire, and in the dark 
the far ends of the wires glow. Supply these with knobs, and 
we get surprisingly long sparks.* : 


Fig. 3. 


When may we expect to get the longest sparks? When the 
periods of oscillation of the circuit and of the appendages to it are 
the same. This will be when the length of each wire is half a 
wave length, or some multiple of half a wave length. The two will 
then vibrate together like a resonant column. 

My. experiment consisted, then, in so varying the current or the 
resonant wire that the recoil kick is a maximum. 

The results of varying L are shown by some such curves as 
this, where horizontal distance represents distance of a knots from 
jars, and where vertical ordinates represent length of B spark :— 


* For instance, a = 44; B = 15. (Fig. 3.) 


and are such as entirely to confirm the theory so far as the accu- 
racy of the experiments go. 


It is much easier to get good measurements with fairly big 
condensers, and therefore long waves, else the energy is not sufli- 
cient to give very marked results. With very long wires arranged 
out of doors on a dark night I hope to get evidence of nodes by 
the periodic glow. 

The experiments with shorter waves were made with an adjus- 
table tube condenser, various lengths of which could be used ; 


5. 


and on the shortest waves with a mere coated disc condenser the 
size of a penny. 

To get frequencies of the rapidity of visible light the linear 
dimensions of the circuit must be something comparable to 10-6, 
and so electric oscillations in atoms will give rise to ultra violet 
rays. 


[ABSTRACT. ] 


The author has been endeavouring to manufacture light by 
direct electric action without the intervention of heat, utilising 
for the purpose Maxwell’s theory that light is really an electric 
disturbance or vibration. The means adopted is the oscillatory 
discharge of a Leyden jar, whose rate of vibration has been made 
as high as 1,000 million complete vibrations per second. The 
waves so obtained are about three yards long, and are essentially 
light in every particular except that they are unable to affect the 
retina. To do this they must be shortened to the hundred- 
thousandth of an inch. All that has yet been accomplished 
therefore is the artificial production of direct electrical radiation, 
differing in no respect from the waves of light except in the one 
matter of length. The electrical waves travel through space with 
the same speed as light, and are refracted and absorbed by mate- 
rial substances according to the same laws. It only wants to be 
able to generate waves of any desired length in order to entirely 
revolutionise our present best sytems of obtaining artificial light 
by help of steam engines and dynamos, which is a most wasteful 
and empirical process. 


Discussion. 


Sir Witt1am THomson said, with reference to the velocity of 
electricity along a telegraph wire, he might say that the first 
theoretical working out of the subject by Kirchoff, in about the year 
1856, led to what was now called Y as the result known to be very 
nearly the velocity of light which were recognised in a number of 
electrostatic and electro-magnetic units. Kirchoff gave that as 
essentially the velocity of the propagation of a pulse along an 
insulated wire. It was Sounded on a hypothesis regarding the 
mutual influence between moving particles of electricity and 
between the functions of the velocity. Gauss originated this 
enquiry, and among others, Kirchoff, Helmholtz, Maxwell, Gauss 
and Ampére had worked upon the subject. He (Sir William) had 
himself worked out a theory, without any hypothesis whatever, 
and that, as he now knew, showed that it came necessarily to the 
velocity of light. The velocity of a pulse along an insulated wire 
was equal to the number of electrostatic units in the electro- 
magnetic units divided by the square root of the magnetic capacity 
of the material. He (Sir William) never felt quite happy with 
regard to Kirchoff’s investigation, because he had no outside coat- 
ing, and it was very difficult to imagine what happened with 


. regard to the ends of the wire—he (Sir William) did not know 


whether there were any ends or not. After the enlightenment 
they had had from the President, Hertz, Prof. Lodge and Maxwell, 
there would no longer be any difficulty when they looked upon the 
interaction between successive portions of the wire. They were 
independent of the very awkward question, What is the force 
between two particles of electricity moving with given velo- 
cities? He wished to point out that the velocity of electricity 
along an insulated wire, whatever the surroundings may be, is 
essentially one and the same thing. It was a most curious and 
interesting theoretical result, and a matter of the greatest import- 
ance, now, to find this experimental verification of it. Hertz, in 
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experiments previous to those alluded to by the President, also 
verified the velocity of electricity to be exactly what it should be 
according to his theories. Going back beyond Kirchoff, it would 
be interesting to study Wheatstone’s late work. He had exceed- 
ingly imperfect methods ; they could but admire the enormous 
advance made upon the methods employed by Wheatstone more 
than 40 years ago, just immediately after the establishment of the 
electric telegraph. Wheatstone, if he remembered rightly, gave 
287,000 miles per second as the velocity of electricity along a tele- 
graph wire, considerably greater than the velocity of light, but 
not so much greater as to destroy the probability that it was 
approximate to the velocity of light. Kirchoff actually named 
the velocity of light as being very closely approximated to by the 
velocity obtained by his theory. From what we have already 
heard, and are likely yet to hear, we may consider that this year 
is going to be noted for the bringing to light of a good deal more 
experimental knowledge on this subject than we thought we were 
likely to see three or four years ago. 

Lord Rayteren did not think it was necessary to insist any 
more upon the great interest of these results. A few years ago 
they were inclined to think that static electricity was rather 
played out, as the Americans stated it; but after the researches 
of this year he did not think people would say that any more. He 
thought there was more likelihood of important advances in the 
science of electricity from these experiments than from anything 
they were likely to see from dynamos or the large scale applica- 
tions, interesting as they were. 

A Mempser of the section wished to know what were the wave 
lengths and the strains as compared with the size of the jars. 

Prof. Lopar said when the wave length was 76 metres he was 
using pint jars; with 166 metres he used gallon jars. There was 
a very curious and a very important thing about the spark which 
was precipitated by what they called the primary spark. Surround 
it by a screen,or a box such as would be put over it if it were 
going to be measured, and it would get much shorter. This was 
observed by Hertz in some of his early experiments. It was not, 
however, direct electrical action. At the same time, when one 
spark was screened off from the other the length was not the same. 
That had been investigated by a great number of people, and 
Hertz himself showed that it was due to the light of the spark. 

The PresipEnt, after expressing the thanks of the section to 
Prof. Lodge, said there was a certain amount of difference in the 
theory of waves propagated by conductors and waves propagated 
in the non-conductor. Hertz had made experiments, although 
Prof. Lodge seemed to have overlocked them, on the propagation 
of waves in conductors very much analogous to those of Prof. 
Lodge, only Hertz worked in a different way, as he observed the 
reflexion at the end of a wire and the existence of nodes 
in the length of a wire. He also observed the alterations 
of induction in the air without any conductor. It was very 
important to pay attention to the difference, because the theory of 
the electro-magnetic pulses in the wire did not require the exist- 
ence of any special medium outside the wire, whilst the theory of 
the existence of the alterations of induction in the air between a 
circuit and the wall that reflected it did, he thought, require the 
existence of a medium in between. It was almost impossible not 
to be influenced by the impression that what was going cn in the 
wire was due to something going on in the medium. He thought 
these disturbances in the wire were independent of the nature of 
the wire, propagated not by the wire, but by the medium which 
surrounded the wire. 


ON THE IMPEDANCE OF CONDUCTORS TO LEYDEN 
JAR DISCHARGES. 
By Dr. Otiver Lopar. 
(Section A.) 


Among other experiments which I made in connection with 
lightning conductors were some on what I call “ the alternative 
path.” These gave some surprising results, showing that iron 
and copper acted equally well as conductors, and that sometimes 
the iron was better than copper ; also that thickness of conductor 
and ordinary conductivity mattered very little. 

Since then I have more c>mpletely applied the theories of Clerk- 
Maxwell and Lord Rayleigh concerning the impedance of con- 
ductors to very high trequencies of alternation, and have been 
able to arrive at a complete understanding of all, or nearly all, 
the alternative path results. I bring forward these experiments, 
therefore, as a verification of Lord Rayleigh’s modification of 
Maxwell for extremely high frequencies, 

I i 
mpedance being R 


p.w 
Rayleigh develops an expression of Maxwell’s for E.M.F. into 
po aa for Rr’ and 1’, which take the form, when p is infinitely 
great, 
= JSiplmyk 
as the limit of a Bessel function series. 


where 1 refers only to the medium outside tle substance of the 
wire, 


Wherefore, 1= V(pl + Rr’)? + RB”. 
=pur/i+ 2m + 2 m* 
Vp P 
where Vb 
n= L 
m i on the conducting substance, and increases with both 
pand pr. 


L depends on the size and shape of the conductor; but not at 
all on its material, and it only depends slightly on its thickness. 

At very high frequencies the first term alone matters, and there- 
fore all substances which conduct at all behave in the same way. 

At less frequencies the terms involving rk and p begin to be of 
importance. 

All this is borne out by the experiments, and the theoretical 
impedance is found to be very nearly proportional to the observed 
difference of potential needed to drive a given charge through 
any given conductor. 

The experiment is conducted thus :— 


The length of spark, 8B, measures the E.M.F. needed to effect 
discharge through the conductor. 
This if found proportioned to the theoretical impedance for 


No. 2 Iron, No. 5 Copper, No. 2 Brass, 
No. 18 Iron, No. 18 Copper, No. 24 Brass, 
No. 25 Iron, No. 23 Copper, 

No. 40 Copper, 


with frequencies varying in different experiments from 12 million 
vibrations per second to a quarter million vibrations per second. 
The current amplitude during the discharge was 3,000 ampéres, 
sometimes more, sometimes less. 
The impedance of a conductor 2} metres long bent into a circle 
was :— 
180 open for thick wire, No. 2) at 12 millions per 
300 thin ,, » 40) second, 


the ordinary resistance being ‘004w and 2-6w respectively. 


43w for thick 
78w ,, thin i at 3 millions. 


At quarter million vibrations, the materials just begin to 
matter, and iron has a trace more impedance than copper; but 
even now they are practically equal, being about 4 for thich and 
6w for extremely thin wire. 

These are the results of the latest experiments. In some of the 
older experiments iron came out distinctly better than copper— 
even thin iron better than thick copper. 

Theory does not, so far as I see, throw any light upon this, and 
I am going to repeat those experiments in something like their 
original form, so as either to confirm or to modify these few 
anomalous results. 

The main point established is that for frequencies comparable 
to a million per second, such frequencies as occur in jar discharges 
and probably in lightning, the impedance of all reasonably con- 
ducting materials is the same, both by theory and by experiment, 
independently of their magnetic properties as well as of their 
conductivity, and that even the sectional area of the conductor 
only affects the impedance in a minor degree, so that a change 
of ja\55 the area scarcely doubles the impedance. 


Discussion. 


Sir WiLt1am THomson said the last remark put him in mind of 
an old question which used to be discussed by people who thought 
they knew better than others about lightning conductors. He 
remembered in the old University College at Glasgow there was a 
hollow tubular conductor erected by Sir William Snow Harris. 
They thought Snow Harris was wrong; Ohm’s law caused them 
to say what a monument of electrical ignorance. They thought 
it would conduct just as well if the same amount of copper were 
put into a solid rod. Totheir shame they did not see, because 
they had the means of seeing, that self-induction should have had 
an effect. These were most splendid results of Prof. Lodge. 

The Presipent said he was sure that in conveying the thanks 
of the section to Prof. Lodge he was expressing the wishes of all 
the members. He was sorry that Mr. Oliver Heaviside, who had 
done a great deal on this subject, was not there to take part in 
the discussion ; he had been very instrumental in enlightening 
them as to the way in which rapidly alternating pulses were 
propagated. Heand Lord Rayleigh should be concerned in still 
further extending their knowledge on the subject. 

Lord Ray.eiaH said there was no doubt, as Sir William 
Thomson had indicated, that Maxwell was perfectly aware that 
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he had definitely introduced the suggestion of incompressibility ; 
he (Maxwell) himself laid down what was called the solenoi 
conduction. That could only be interpreted as a pendant to 
some property of electric compressibility. He (Lord Rayleigh) 
supposed Sir William Thontson would say that that involved the 
transmission of electric force, which involved rapid transmission 
of something. 

Sir Witi1am THomson said they might imagine two clips with 
a wire beneath them and alternate (?) current motion. Just as in 
electric force at different distances, according to Maxwell’s theory, 
there would be no lag, nothing of the phenomena of nodes or 
resonance, no lag in the phase of electromagnetic force. 

Mr. R. T. GuazeBrook called attention to a paper of Helmholtz 
on the same subject, in which the importance of the solenoidal 
conduction was alluded to, and the consequence of making the 
identical supposition made by Sir William Thomson was deve- 
loped at some considerable length. 

Prof. Rowxanp said he had been unable to see why Maxwell’s 
hypothesis was not just as clear as that of Faraday in regard to 
the magnetism of a piece of iron. 

The Presipent said with reference to the guarded language with 
which Lord Rayleigh spoke of the disturbance that was analogous 
to a preceding wave, he could not help feeling that the model 
which he showed to the British Association some time ago might 
render it possible to find some way out of the suggested equation 
of Sir William Thomson, which came out directly from Maxwell’s 
equations, if Sir William alluled to the equation which he sup- 

him to, that the electric force was pro with an 
infinite velocity. In his model the nature of the medium was 
represented by an extremely gross analogy, a great deal grosser 
than any acids (?) that they were acquainted with : a large number 
of wheels were connected together by India-rubber bands. The 
force of the wheels was completely balanced, no matter how they 
were rotated. He was in hopes that they would get over the 
difficulty, and he thought he was, to a certain extent, on the track 
of a solution with what Maxwell called the electro-potential dis- 
game of the currents, which could have no magnetic 
effect. 


1S THE VELOCITY OF LIGHT IN AN ELECTROLYTIC 
LIQUID INFLUENCED BY AN ELECTRIC CURRENT 
IN THE DIRECTION OF PROPAGATION ? 
By Lorp Ray.eicu. 
(Section A.—Mathematical and Physical Science.) 
Friday, September 7th. 


f'n1s paper appeared in the Review for last week, but the follow- 
ing corrections need to be made :—The name in the first line should 
be “ Roiti,” and not “ Roite.” The last words of the third line 
from the end of the first paragraph should be “interference 
bands,” not “influence bands.” In the first footnote at the 
bottom of the second column “ fine reflecting surfaces” should 
be “ five reflecting surfaces.” 


Discussion. 


Sir Wini1Am THomson expressed admiration of the wonderful 
beauty and ingenuity of the method of Michelson’s that had been 
adopted, and the exceeding skill and ingenuity with which it had been 
= to the purposes of this very important investigation. As 
to the result, r what they heard on the previous day from the 

President, what they had heard that morning, and what they were 
yet to hear, it was evident that they were going to the root of the 
a as regards the relations between electricity and ponderable 
matter. 

Mr. R. T. Guazesroox said he had been associated with Mr. 
Wilberforce in his experiments, which were carried out in a some- 
what similar manner to that of Lord Rayleigh, but they used an 
arrangement by which the light was the same in the two parts only, 
instead of working as Lord Rayleigh did, with two tubes filled 
with sulphuric acid. (Mr. Glazebrook described the arrangement, 
and indicated the progress of the rays of light on the blackboard.) 

. The problem to be solved was whether the displacements of the 
current which took place in the glass of the condenser affected the 
velocity of light. Mr. Wilberforce’s result was identically the 
same as that of Lord Rayleigh. No effect was observed; or, 
rather, the effect observed was so exceedingly small that he was 
able to say that the velocity of light was only very slightly 
affected. 

Sir Witt1am Tomson asked what was the nature of the dis- 
placements of the current. Was the condenser charged. and dis- 
charged ? 

Mr. Guazesrook: Charged only. It was the effect of instan- 
taneous charge. 

Sir Witi1Am THomson: Then may not the failure to observe 
any effect be explained by the fact that there was nothing to see ? 

Mr. GuazeBroox: That would be the case if there was only one 
charge ; but it’was charged and discharged. 

Sir Wit.t1am THomson: Then the discharge would annul the 
effect of the charge. Would not the charge and discharge neces- 
sarily — nothing ? 

Lord Ray.eieH thought that objection was met in some way ; 
but he had forgotten how. He (Lord Rayleigh) might have carried 
his own experiments farther by using a more powerful battery and 
longer tubes ; in fact, there was hardly any limit to the applica- 
bility of the optical method. He had estimated that probably ten 


times farther would present no great difficulty, but beyond that 
point he should anticipate that troubles of various kinds would 
begin te show themselves, and unless there were some theoretical 
reason why that effect should show itself between the point he had 
shown and ten times farther, there was no need to carry the test 
to that further point. 

Mr. W. N. SHaw said he could not quite understand whether 
there was any alteration of the index or not during the passage of 
the current. 

Lord Raytetau said the refractive index remained unaltered. 

Mr. Suaw said there were some people employed in trying to 
find out the relation between the physical properties of a body 
acted upon by a current electrolytically. In that case there 
might be a variation. 

Lord Rayteien : That variation of the current would not show 
itself at all. 

A Memser: Why should not the ray of light be retarded which- 
ever way it passed ? 

Lord Raytz1aH: That would be proportional to the square of 
the current, and would not show itself in this apparatus. I was 
looking for effects which would be reversed with the direction of 
the electric current. 


ON THE MEASUREMENT OF ELECTRICITY IN A 
HOUSE-TO-HOUSE SUPPLY. 
By W. Lowrie. 
(Section G.—Mechanical Science.) 
Monday, September 10th. 


Tue supply of electricity from central stations has for years 
bie a large amount of attention, but till within quite recently 
a practical house-to-house supply was impossible, owing to the 
enormous weight and cost of the copper conductors or mains 
required to convey large currents at low tensions to any consider- 
able distance. 

The sectional area had to be very great to avoid a high per- 
centage of loss due to resistance. 

This objection, which was fatal to any extensive venture in a 
house-to-house supply of electricity, has now been overcome by 
the introduction of the high tension alternating current, and 
secondary generator or converter system. 

By the employment of this system, the current is so greatly 
reduced, and, therefore, the size of the mains is so lessened, that 
even in very long distances any loss due to their resistance may 
be reduced to a practical minimum without any serious outlay of 
capital. 

Gee of the most important features in a house-to-house supply 
of electricity is a reliable method of meterage to the different con- 
sumers; now even in the case of the old systems of iow tension 
continuous current circuits, the difficulties of meterage have, 
hitherto, not been satisfactorily overcome. The greatest difficulty 
in these systems is the very high percentage of loss due to the 
passage of very large currents through the resistance offered 
them by the coils or other mechanical appliances which have to be 
introduced into the circuit, rendering it impossible to obtain the 
regular and full luminosity of the lamps. Or in the case of an 
electro-deposition-meter, the enormous quantity of copper carried 
from plate to plate, and, consequently, their large area and thick- 
ness, and also the difficulties connected with the accurate weigh- 
ing of these very heavy plates are insurmountable objections. 

Still more difficult has it been considered, to meter alternating 
currents, for they will neither deposit metals nor decompose 
liquids, and in any attempt that is made to construct a mechanical 
meter, retardation is set up against the current, to so great an 
extent, in the coil or coils necessary to control or act as a motive 
power to the suitable mechanism, that here again insurmountable 
objections are met with. 

But it is the very fact of this inability of the alternating 
current to deposit metals or decompose liquids, which has, 
hitherto, been considered fatal to any system of meterage, which 
enabled Messrs. Lowrie, Hall & Kolle, the inventors of the new 
system, herein described, to form a most efficient and reliable 
method of electro-deposition meterage. 

This new system is the differentiation of the main or alternat- 
ing electromotive force. This desired effect can be brought 
about in many ways. The one used now by Messrs. Lowrie & 
Hall, in their house-to-house lighting system at Eastbourne, depends 
upon the introduction of a constant electromotive force into the 
said main or alternating circuit, which, whilst it reinforces the 
main electromotive force in the half alternation in a direction 
positive to it, retards it in that direction which is negative to it ; 
so producing a subsidiary or resultant extra current to the main 
or alternation current in that half alternation which is positive to 
the constant electromotive force. 

This subsidiary current must be necessarily exactly propor- 
tional to the main current, or what is the same thing, to the resist- 
ance of those appliances in which the electrical energy is 
expended. 

hus, by putting a deposition cell in series with the source of 
the constant electromotive force, the amount of deposit will 
become available as a current measure. 

So that the fact of the current being an alternating one allows 
the use of a deposition cell (when the addition of a constant 
electromotive force has been made) for where, as before pointed 
out, with a continuous current the passage of copper would be 
excessively large, by the application of this invention to an alter- 
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nating current, this passage may be reduced to a minimum, so 
long as it remains sufficient for a practical measurement, for this 
said passage depends alone on the magnitude of the subsidiary 
electromotive force. 

Having now described their method of obtaining an alternating 
current in which the maximum current in one-half of an alterna- 
tion is greater than that in the other half in the opposite direc- 
tion, we will proceed to describe the practical method of obtaining 
from it the efficient method of meterage at present adopted by 
Messrs. Lowrie and Hall, and to give a detailed description of the 
appliances and also the methods of obtaining constants, &c., and 
other matters appertaining thereunto. 

The sample meter before you is of the same type as that at pre- 
sent in use and manufactured by the inventors. 

The main, m, m (see fig. 10), is severed as it proceeds directly from 
the dynamo, converter, or other source of electrical energy to the 
lamps or other appliances in which the energy is expended, and 
the meter put across the break, so that the entire current, which 
has to be metered, passes directly through it. 

The current on entering the meter passes through the secondary 
cell, E, whose electromotive force = 2 volts, so producing the 
necessary differentiation in the positive and negative directions in 
half of an alternation. 

That is to say, that supposing the electromotive force of the 
dynamo or converter to be 100 volts and the main current to be 
10 ampéres. 

Then in the half alternation positive to the constant cell at its 
maximum point :— 


Total electromotive force = 202 volts. 


. 


202 
.. The maximum current = Jo = ampéires. 


While in the other half alternation :— 
Total resultant electromotive force = 198 volts. 


198 
The current = jo = 198 ampéres. 


So giving an effective current of *4 ampéres. 

But this current lasts for only one-half of an alternation, in the 
same way that an alternating current does in consequence of its 
necessary fall from its maximum positive point to a neutral point, 
in order to rise to its maximum negative point ; so that, although 
at its maximum point, the effective current = ‘4 ampéres. 

Yet its average current is only -2 ampéres for all the time. 

Or, which is the same thing, a current due to 2 volts only. 

So, it is evident that the resultant current may be considered as 
one merely resulting from 2 volts constantly acting through the 
circuit resistance. 

The application of this effective current takes place in the de- 
positing cell, p, which is a cell in which the electrodes are of 
copper, alternately connected together ; and the solution a slightly 
acidulated saturated solution of recrystallised sulphate of copper 
in distilled water. 

The meter exhibited is one for a 20—16 C.P. 100-volt lamp 
installation, or for a maximum current of 12 ampéres; the area of 
the plates is 48 square inches, giving an area of 4 square inches 
per ampére, which, with the strong solution used, gives a resist- 
ance quite negligible. The capacity of the secondary cell is to 
register 400 units without recharging. The drawing shows 
the details of a 40-light meter. ‘The depositing cell is com- 
posed of an alloy unacted upon by the solution; the plates, pr, Pp, 
Pp, Pp, are kept at equal distances by the distance pieces, N, N; 
by which, also, the connections are made between the alter- 
nate plates, p, p, a like connection being made by similar 
distance pieces, which are not shown in the drawing, between 
the alternate plates, p, ». They are also kept at equal distances 
by the slots in the vulcanite pieces, 9, 9, supported by the metal 
bridges, k, R; the exterior sides of the plates being coated with 
= insulating enamel, so that no deposition can take place upon 

em. 

By an examination of the drawing, and of the sample meter, the 
very simple method of removing the plates for ae gy pur- 
poses, &c., without danger of injuring the deposit, will be seen ; 
their removal being effected by releasing the nuts at the ends of 
the distance pieces, and the plates slid out. 

The whole is contained in the cast iron case, 8, with the cover 
screwed down by the screws, T, T, the cables entering through the 
insulating washers, u, u, the insulation of the secondary cell 
from the containing case being effected by the insulating 
frame, w, w. 

To obtain the constants in the constant electromotive force and 
depositing cell system, take, for example, an electric lighting cir- 
cuit, with an electromotive force of 100 volts, and for a constant 
source of electromotive force a secondary cell of an electromotive 
force of 2 volts. 

Then within an alternation in a positive direction to the cell— 

Total E.M.F. = 102 volts. 
And in a negative direction— 
Resultant E.M.F. = 98 volts. 

So giving a difference of potential of 4 volts, for half the time 
of an alternation, as before explained. 

Therefore, in so far as the chemical action is concerned, the 


electromotive force of the cell, i.c., 2 volts, may be considered as 
working constantly through the resistance of the lamps. 


From this the constants of grammes per unit or units per 
gramme are easily arrived at. Thus— 
In a 100-volt circuit with i0 ampéres flowing 


Work = 1,000 watts. 


And since 
Resistance of exterior circuit = 10 ohms. 


2 
., The subsidiary current from the secondary cell j = ‘2 amps. 


.. The effective quantity of electricity passing through the 
electrolyte, with 1,000 watts in exterior circuit, for 1 hour 
(i.e., 1 unit) = *2 x 3,600 = 720 coulombs. 

.. The constant for a copper deposition meter is, during 1 unit 
of exterior work, 720 x ‘000327 = °23544 grammes of copper are 
deposited. 

The requisite capacity of the secondary cell is only one half that 
of the capacity calculated from the number of ampére hours 
required to deposit the copper. 

The discharging current, when the current is positive to the 
cell, is that resulting from 4 volts, for half an alternation, 
more than 98 volts (i.e., 2 volts from the cell + 2 volts from the 
dynamo); and on the negative alternation the cell is charged 
resulting from an E.M.F. of 98 volts. Thus the charge of the 
dynamo neutralises the discharge, so leaving a 2-volts discharge 
for only one half the time. 

Given pure copper sulphate and distilled water, and good 
copper, it is obvious that the meter must be absolutely accurate. 
But in consequence of slight impurities, which must necessarily 
occur, an error, certainly of not more than 2 per cent., may be 
deducted, so giving an accuracy, under ordinary conditions, of at 
least 98 per cent. 

The use of copper in the depositing cells is quite optional, as 
any metal and solution may be used, by which any practical 
electro deposition may be obtained ; copper, however, is considered, 
at present, by the inventors to be the most convenient and 
cheapest electrode. 

Various forms of self-reading or self-recording depositing cells 
are made, the usual form being a dial pattern, the needle of which 
is actuated by the alterations of the weights of the electrodes. 

Another form is that of a gas meter in which the electrolyte is 
decomposed by the passage of the subsidiary current, a graduated 
gauge-glass enabling a consumer to see approximately what his 
consumption may have been. : 

In the following and other diagrams which will be described 

a, indicates the generator. 

a,, the main circuit. 

a3, the secondary circuit. 

b, the lamps or other appliances in wm + the electrical energy 
is expended. 

c, the secondary generator or converter. 

d, the depositing cell. 

e, a constant electromotive force. 
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Fig. 2. 


Fig 1. This is the diagram ot an electric lighting circuit, 
coupled directly in parallel with the dynamo, as in the old low 
tension system, with a constant electromotive force, e, and the 
depositing cell, d, placed in the circuit, so that all the current 
which has to be measured passes through"them. The differential 
action of the current causes an electro-deposition of metal by 
the influence of the electromotive force, ¢, on the alternating or 
main electromotive force, which, being exactly proportional to 
the amount of electricity passed through b, become a measure of 
the same, as before described. 

Fig. 2. This is a diagram of a secondary generator or converter 
system, in which the primary and secondary circuits are coupled 
in parallel, the primary circuit, a,, inducing currents in the 
secondary circuit a, by means of a converter, c. 

The depositing cell, d, and the constant electromotive force, ¢, 
are placed in the secondary circuit, a2, thus becoming a measure 
of current, as before described in relation to fig. 1. 

In a secondary generator or converter system the secondary cell 
may be introduced into either the primary or secondary circuit, 
the depositing cell being, in all cases, between the secondary coil 
of the converter and the apparatus in which the electrical energy 
is expended 
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Fig. 3. This is also a parallel secondary generator or converter 
system, in which the electromotive force, e, is placed in the 
primary circuit, a,,and the deposition cell, d, is placed in the 
secondary circuit, a, The differentiation of the electromotive 
force produced by the constant electromotive force, e, in the 
primary circuit, a,, is reproduced by induction in the secondary 
circuit, a2, by means of the converter, c. Electro deposition 


results in the depositing cell, as before described. 
Fig. 3. 


Fia. 4. 


Fig. 4. This diagram indicates one of several converters; c may 
be placed in series in the primary circuit, a,. This induces cur- 
rents in the secondary circuits, a,, arranged in parallel with the 
appliances in which is expended the electrical energy. Both the 
constant electromotive force, e, and the deposition cell, d, are 

laced in the said secondary circuit, and thus become a measure 
or the electricity passed, as described in the preceding figures, in 
each individual secondary circuit. 

Fig. 5. This is also a series secondary generator or converter 
system, having the constant electromotive force, ¢, in the primary 
circuit, a,, and the depositing cell, d, in each individual secondary 
circuit, az. The same differentiation of the electromotive force 
produced by e being reproduced by induction, in the secondary 
circuits, a, by the converter, c, as hitherto described in connection 
with fig. 3. 

Fia. 5. 


Fig. 6. 


Fig. 6. This isa parallel converter system, the constant electro- 
motive force, ¢, in this case is used in a separate winding of the 
converter, c. This, in combination with the primary circuit, a,, 
proiaces by induction, in the converter itself, the differentiated 
current in the secondary circuit, a), electro deposition resulting in 
the depositing cell, d, as described previously in connection with 

g. 3 


We may mention that to obtain this differentiation, instead of a 
secondary cell, a primary cell, or a dynamo may be used, or any 
other means of obtaining the desired effect. 

The following is an exainple of another method of meterage and 
apparatus connected therewith, operating in the manner above- 
mentioned, but using no deposition cell, the measurement being 
taken in the constant electromotive force cell itself. 

Let it be required to measure the current duration of a number 
of lamps in a lighting circuit. We place in the lamp circuit, and 
in series between it and the generator, an electrolytic cell, which 
comprises two dissimilar metals, placed in an acid or alkaline 
solution. 

When an alternating current is passed through this cell and the 
lamp circuit, the’ passage or flow of the current is alternately 
retarded or reinforced by the normal electromotive force set up in 
the cell itself; which subsidary electromotive force causes a 
wasting or loss of weight of the positive electrode. As the resist- 
ance of the lamps in the lamp circuit varies, according to the 
number and kind used, and the duration of the flow of current 
through the same, so does the current vary in the cell which acts 
upon the positive electrode. 


This current is directly proportional to the electromotive force 
of the cell, and the resistance of the lamp circuit ; the wasting 
away of the positive electrode, therefore, becomes available as a 
current meter. 

Fig. 7. This is a diagram of a similar low tension circuit to that 
described in fig. 1, but without the deposition cell, d. In this 
arrangement one of the electrodes of the constant electromotive 
force, e, loses weight proportional to the electricity passed through 


Fig. 7. 


a? 


Fic. 8. 


the lamp circuit, b, and this loss becomes a measure of the same 
as before described. 

Fig. 8. This is ging oes of a similar secondary generator or 
converter system as that described in fig. 2, but without the 
deposition cell, d. The electromotive force, e,in the secondary 
circuit, a;, has one electrode losing weight in the same manner as 
before described in the example of a low tension system given in 
fig. 7. 

frig. 9. This is another series converter system, similar to that 
described in fig. 5, but without the depositing cell, d, the measure- 
ments being, in this case, obtained by the wasting away or 
deposition of the metal forming the electrodes of the cell, e, pro- 
ducing the constant electromotive force which causes the differ- 
entiation, as described in relation to fig. 7. 


Fig. 9. 


N 


This differentiation may also be produced by mechanical means. 
One of these is the addition of subsidiary coils upon the armature 
of the alternating dynamo, which is so arranged and commuted 
that it is cut out of the circuit during the second half of an alter- 
nation ; or it may be so commuted that in the second half of the 
alternation its electromotive force is in the opposite direction to 
that of the dynamo—so giving double the differentiation of poten- 
tial that it would in the other case. The current is commuted at 
the neutral point of the alternation, so that no high tension break 
occurs at any time. 


r T 

s 


Fig. 10.—40-Light MErer. 


Another method is to pass the alternating current through a 
coil having a magnetically saturated iron core, the result being 
that in the half alternation positive to the direction of the exciting 
current no retardation takes place, whilst that in the negative 
direction is retarded. 

To this latter method that described in fig. 6 more properly 
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belongs, except that in that case the exciting current is from the 
constant electromotive force, e, round the separate winding on the 
iron of the converter, instead of round a separate coil having an 
iron core. 

In a secondary generator or converter system, where differentia- 
tion is effected by these means, the same differentiation is repro- 
duced by induction, and an electrolytic cell, or other means of 
measurement, is put in direct series between the converter and 
those appliances in which the electrical energy is expended. 

This also can be applied in the diagrams 1 to 5, the arrange- 
ments described being substituted for the constant electromotive 
force, ¢. 


NOTES. 


Electric Lighting in Leeds,—The new Leeds Art 
Gallery, which is to be opened in the beginning of next 
month, will be lighted throughout by about 1,(C00 
Edison-Swan incandescent lamps of 16 candle-power. 
In addition the central hall will be lighted with six 
incandescent lamps of 500 candle-power, and three 
lamps of the same description will be fixed in the 
upper floor gallery. The current will be supplied by 
two Edison-Hopkinson dynamos, 

Barnet and the Electric Light,—The lighting at 
Barnet does not seem, apart from the breakdown of 
last week, to give unqualified satisfaction. A local 
paper says :—“ We venture to say that the comparison is 
not yet altogether in favour of the electric light. Inde- 
pendently, the lights are better ; but it is questionable 
whether the general effect of the electric light in our 
streets is such as to entitle it to claim superiority over 
that which it has replaced. Undoubtedly, many of the 
lamps are very good, but they are not all of the same 
power, and success does not depend so much upon the 
brilliancy of individual lamps as upon the effective- 
ness of the whole in the diffusion of light. There can 
scarcely be two opinions that, taken as a whole, our 
town is not so well iighted as it formerly was.” 


Electric Light at a Hydropathic Establishment,— 
The hydropahatic establishment in Derbyshire known as 
“ Smedley’s ” has recently been enlarged and improved. 
The electric light has been introduced by Messrs. J. H. 
Holmes and Company of Newcastle-on-Tyne and Lon- 
don. The generating plant is arranged in a special 
engine room, where a horizontal double cylinder steam 
engine drives by means of a belt one of Messrs. J. H. 
Holmes and Co.’s compound “ Castle” dynamos at the 
slow speed of 590 revolutions per minute. This 
machine gives an output of 25,000 watts, equal to about 
400 Kdison-Swan incandescent lamps. The building 
is arranged throughout on the “Holmes” system of 
wiring, with grooved wood mouldings to protect the 
wires. In the front portico overlooking the valley is 
placed a Holmes are lamp of 1,000 C.P. 


Blockley and the Electric Light.—A meeting was 
held at Blockley last week to consider a proposal to 
light the village with the electric light. There was a 
large attendance, and great interest was shown in the 
movement. The Vicar (the Rev. E. J. Houghton), was 
called to the chair, and after a few opening remarks, 
called upon Mr. H. N. Warburton, of the Blockley 
Electric Lighting Company, to make a statement. Mr. 
Warburton inade suggestions as to the best method of 
lighting, and the probable cost, which was estimated 
at about £30 per annum. Discussion followed, which 
resulted in the appointment of a committee to confer 
with Mr. Warburton as to the best situation of lamps 
and the probable cost. It was also decided to adjourn 
the meeting for a week to receive the report and con- 
sider what further steps should be taken in the matter. 
Several promises were received in the room, a general 
disposition being shown to double the contributions 
formerly made to the Lighting Fund. On Sunday 
week the church was lighted for the first time by the 
electric light, and it was a complete sticcess. 


Electric Lighting Companies in Australia,.—The 
prospectus of James’s Underground Electric Lighting 
and Telephone Company, Limited, appears in Australian 
papers. This company has been brought out in 
Melbourne with a capital of £1,000,000 in 500,000 
shares of £2. At present only 100,000 shares are offered, 
subject to 5s. being paid on application, 5s. on allet- 
ment, 5s. in three months and 5s. in six months, further 
calls not to exceed ls. per share. The prospectus gives 
full details of the proposed operations of the company. 
It is to be noted that £15,000 is to be paid in cash and 
£100,000 in paid-up shares for the patent rights in the 
Australasian colonies and for certain works already 
commenced. We shall be very much surprised to learn 
that there are any “works already commenced” in 
Australia justifying so large a payment on that head ; 
“ patent rights” is by this time, we should say, almost 
a neglible quantity. 


Birmingham and the Electric Light,—The se! 
promoted some little time ago by Messrs. Chamberlain 
and Hookham, of New Bartholomew Street, for supply- 
ing the electric light to large blocks of buildings in 
Birmingham, not only for lighting purposes but as a 
motive power for machinery, is now assuming a definite 
shape. In addition to obtaining the consent of the 
Board of Trade the sanction of the municipal authorities 
had also to be secured, inasmuch as the service of the 
light involves carrying the current by underground 
mains along the streets. The above-mentioned firm 
have been in communication with the mayor and the 
committee having this matter under consideration, and 
they do not anticipate any difficulty in obtaining the 
necessary assent, as they are willing to comply with 
the necessary conditions. If successful in these initial 
proceedings, the works will be immediately commenced, 
so that the supply will be available as early as possible 
next year. The supply is offered on the following 
basis :—There will be no maximum charge, but the 
actual quantity of electricity supplied will be measured 
by meter and charged at the rate of Sd. per unit per 
quarter. For incandescent lamps the cost of putting 
the wires into consumers’ premises will be approxi- 
mately £1 per lamp of 18 candle-power, plus an initial 
charge of £2 10s. for any number of lights. The neces- 
sary electroliers and glass shades will cost 7s. 6d. per 
lamp. The incandescent lamps will be provided and 
maintained by the consumer (cost 4s. each, life about 
1,200 hours). For are lamps, the cost of wiring con- 
sumeis’ premises will be £3 per lamp of 2,000 nominal 
candle-power, plus an initial charge of £2 10s. for any 
number of lights. The above approximate charges are 
on the supposition that the consumer pays for the in- 
stallation outright, which then becomes his absolutely, 
but if desired the cost can be spread over a longer 
period on certain specified terms. A very respectable 
list has already been secured of the tradesmen and 
others who have expressed their intention of using the 
electric light in some form or another on their premises. 


The Electric Light at Leamington, —On Monday even- 
ing an animated discussion took place in a committee 
meeting of the whole of the Leamington Town Council 
on the question of the electric lighting in the town. 
After the letter of Messrs. Shippey Brothers had been 
discussed, Alderman Gilbert moved a resolution to the 
effect that Messrs. Chamberlain and Hookham be re- 
quested to meet the Council in 14 days from that date 
to explain fully what course they intended to take to 
improve what is now considered to be the inefficient 
lighting of the main thoroughfareof the borough. It is 
said this resolution was not seconded until after con- 
siderable discussion, and then Dr. Thorsfield moved an 
amendment that an expert be called in to determine 
the quality of the light now being supplied, and 
whether it is 16 candle-power according to contract. A 
second amendment was moved to the effect that an 
estimate be invited from Messrs. Chamberlain and 
Hookham for the erection of six are lamps in the main 
thoroughfare as an experiment. This was seconded 
and carried after two hours’ discussion. 
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The Electric Light at Rufford Abbey. — Rufford 
Abbey is being fitted up by Sir John Savile, G.C.B., 
the owner, with the electric light. It is intended that 
the light shall be ready for use in about three months’ 
time. 


- Brighton and the Electric Light.—At the last meet- 
ing of the Brighton Town Council the Town Clerk re- 
ported that he had been served with process in an 
action by the Maxim-Weston Electric Company, 
Limited, to recover a sum of £547 2s. 11d., claimed by 
them to be due from the Corporation under their con- 
tract for placing the system of ‘electric lighting on 
the Pavilion Estate, Brighton, in thorough repair 
and working order. It was resolved that the Town 
Clerk and the solicitor do, on behalf of the Cor- 
poration, take all proper steps and do all acts 
necessary to defend the action. At the same meeting 
a letter was read from Mr. J. 8. W. Fairbairn, resign- 
ing his appointment as superintendent of the electric 
lighting installation, and requesting permission to leave 
on the 15th inst. It was resolved—That Mr. Fairbairn’s 
resignation be accepted, and that he be permitted to 
leave on the 15th inst ; and further that the surveyor 
be instructed to engage a superintendent in Mr. Fair- 
bairn’s place. A letter from Messrs. Wade & Allsopp, 
addressed to the borough surveyor, offering to take 
charge of the electric lighting installation, was also 
submitted and read. 

Electric Light Experiments at Toulon.—A naval 
correspondent, writing from Toulon, states that a few 
evenings since some very interesting experiments, in- 
tended to test the utility of the electric light for naval 
warfare, took place off that port, the results being gene- 
rally considered as highly satisfactory. Moving targets 
were towed out to sea several miles, and at 11 o’clock 
the powerful search lights with which the forts have 
been fitted were set to work to discover their exact posi- 
tion, and thus direct the guns upon them. The targets, 
which were flooded by the brilliant rays of light, would 
in actual warfare have been unquestionably struck by 
the guns, and the naval authorities have arrived at the 
opinion that in case of hostilities any torpedo boat which 
might be venturesome enough to approach Toulon 
would be certainly sent to the bottom. There is reason 
to believe that the French Admiralty are becoming 
more and more impressed with the important part 
which the electric search lights must play in the marine 
warfare of the future. 


Westinghouse Plants.—We have before us a list of 
Westinghouse Central Stations, to the number of 110. 
The number of lamps (16 C.P.) in the various installa- 
tions range from 400 at Black Hawk, Col., which has 
a population of only 1,540, to 15,000 at Pittsburgh. 


Electric Lighting in Melbourne.—The Melbourne 
Leader of July 21st says :—* Electricity is now fairly 
in the field as a competitor against gas, for street light- 
ing purposes at all events. Many of the suburbs at 
present have under consideration proposals for the 
lighting of their streets by the new agent, and already 
electric companies are in active competition for the 
contracts. At Monday’s meeting of the Prahran City 
Council a letter was received from the James’s Under- 
ground Electric Lighting Company, now in process of 
formation, and whose first public demonstration of the 
value of their system has been so satisfactorily given by 
the installation in Russell Street, requesting the Council 
to withhold their decision in any question of public 
supply of electricity until the advantages of their 
system had been fully tested. The letter was referred 
to the electric lighting committee.” 


Kinghorn and the Telephone.—At the last monthly 
meeting of the Kinghorn Town Council, a communica- 
tion from the National Telephone Company, regarding 
the introduction of the telephone into the borough, 
was read, but the council postponed consideration of 
the matter. 


Telephone in Selkirk.—At a meeting of the General 
Committee of the Selkirkshire Road Trustees last week, 
a communication was read from the secretary of the 
telephone company, stating that it is proposed to extend 
the telephone wires from Galashiels to Peebles, and 
asking leave to place poles on the route so far as 
within the county of Selkirk. The request was granted, 
subject to the usual conditions. It was stated at the 
meeting that the extension to Peebles will, in addition 
to that town, place Selkirk and Galashiels in com- 
munication with Edinburgh and Glasgow, and places 
having wires in communication with these cities. 


Western Counties Telephone Company.—The Weekly 
Bulletin says :—We hear that this company is doing 
very well, and that very considerable strides have been 
made during the last eight months—so much so that 
we think the shareholders may reckon on a substantial 
dividend for the year ending December 3lst. We 
understand that the whole of the preference dividend 
for this year was earned in the first six months’ work- 
ing, which would leave the earnings of the last six 
months for the ordinary shares. This should be good 
enough to attract the notice of investors, who somehow 
seem strangely lukewarm about the telephone as an 
investment. 


The Stratford-Manor Park Tramway.—We would 
like to know whether there is any truth in the rumour 
which we hear, that the North Metropolitan Tramway 
Company has ordered the discontinuance of the running 
of the Elieson electric locomotives in consequence of 
a series of disasters which took place last week. We 
should regret very much to learn that the negotiations 
between the North Metropolitan and Elieson companies 
are now at an end. 


The Exchange Telegraph Cumpany.—The Bullonist 
states that the complaints concerning the way in which 
the Exchange Telegraph Company’s recording instru- 
ments are managed or mismanaged are getting louder 
every day. No one pays much attention to its quota- 
tions, they are either very late or altogether wrong, 
and when there is anything lively going on in any 
market, the collector of prices. judiciously selects that 
opportunity to absent himself for rest or refreshment. 
The whole concern suffers from two curses; one is 
that the directors have a monopoly, and another is that 


they live under the baneful influence of the patronage, 


of the Stock Exchange Committee. 


Electric Sugar Company.—A meeting of the share- 
holders of the Electric Sugar Refining Company was 
held in Liverpool, on Monday, to hear the report of 
Mr. R. Roberts, of Birmingham, who was delegated to 
visit the factory at New York. He stated that the trial 
had proved in every way satisfactory. There were four 
granulators, and with one of these at work 150 barrels 
had been filled with refined sugar in an hour and ten 
minutes. In a few weeks the remaining granulators 
would be working, and the factory turning out sugar 
at the rate of 5,000 barrels a day. The shareholders 
present expressed themselves satisfied with the progress 
made. 


Physical Society of Glasgow University—The open- 
ing meeting for this session of the above society was 
held last Friday in the Natural Philosophy Class-room, 
when Mr. Maclean, M.A., president, delivered an ad- 
dress on “Electric Hypotheses.” The lecturer dis- 
cussed at some length the two-fluid theory, first pro- 
pounded in 1733 by Du Faye, but improved and ex- 
tended by Symmer in 1759; the one-fluid theory, first 
put forward by Dr., afterwards Sir Wm. Watson, of 
England, and Dr. Benjamin Franklin, of Philadelphia ; 
also the ingenious theory of ASpinus, of Germany, and 
Cavendish, of England. A summary of Faraday’s views 
concerning the distribution of electric forces, as well as 
a brief resumé of the modern views of electricity, con- 
cluded the address. -. 


t 
t 
i 
| 
| 
| | 
| 
% 


~ 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


SEPTEMBER 21,!1888.]° 


313 


City and Guilds of London Institute.—The classes 
at the Technical College, Finsbury, for the session 
1889 will begin on Monday, October Ist. They are 
divided into five departments—viz. (1) Mathematics 
and Mechanical Engineering ; (2) Electrical Engineer- 
ing and Applied Physics ; (3) Industrial and Technical 
Chemistry ; (4) Applied Art ; (5) Special Trade Classes. 
The classes are conducted both in the daytime and in 
the evening. The entrance examination for day students 
will take place on Wednesday, September 26th, at 
10 o’clock a.m. Scholarships of £30 a year each, and 
the Holl Scholarships of £20 a year, all tenable for two 
years, will be awarded (in accordance with the several 
schemes) on the results of the entrance examination. 


Trying to Do too Much.—A correspondent, comment- 
ing upon our remark that private installations in the 
City were on the increase, says he has no doubt that 
the increase would be still larger, but for the careless- 
ness observed in working them. He then proceeds 
to cite an instance where one man has to look after 
four gas engines, dynamos and accumulators, in four 
distinct installations, some of which are a quarter of a 
mile away from any of the others. These installations 
are all running at the same time, so that the man has 
to travel to and fro continually. Recently, after an 
absence of an hour and a-half from one of the installa- 
tions, he found that the paint had disappeared from 
the engine cylinder, the water having run off half an 
hour before. The bearings of the dynamo were hot, 
= the installation was in almost a wrecked con- 

ition. 


Miners’ Lamps: a Hint.—At the conference and 
annual meeting of the National Association of Colliery 
Managers, held at Derby the other week, Mr. Stokes 
(Her Majesty’s Inspector of Mines for the Midland Dis- 
trict) delivered an address, in which he said :— 
“Although such great things had been accomplished in 
the mechanical department, and although they could 
boast of an enormous production of coal, yet there was 
one thing which had defied their effort to bring to per- 
fection, and that was the safety lamp. Lamps without 
number had been offered to the public, and many had 
been exploded or rejected as too complicated for practi- 
cal work, but it was satisfactory to know, however, out 
of all this chaos of lamps they had a few which, if fairly 
used and properly trimmed, gave a good light, and were 
safe under the ordinary conditions found in a mine. 
Generally it was understood that the lamp of the future 
would be a ‘bonnetted lamp,’ and he would suggest 
to them that, having once selected their type, they 
should let it be not only well made, but that every part 
should be interchangeable.” ‘ 


Shoemaking by Electricity.—The first shoe factory 
in New England to be run by electricity exclusively 
will be that of Packard and Grover, of Brockton. A 
25 horse-power electric motor is now being placed in 
position there. Power will be furnished from the 
central electric lighting station, and all the machinery 
in the shop, which is a large one, will be operated from 
that plant. The cost is estimated at much less than the 
expense of running an engine and boiler, without 
counting the cost of them. 


An Electric Motor Runs Away.—A telegram from 
Pittsburgh, dated August 28th, says:—*A motor and 
car on the South Side Electric Railway ran away this 
morning and were completely wrecked. Seven persons 
were in the car, and all were injured. It is thought 
Mrs. Rachel Herron is fatally hurt. The motor and 
car were coming down the steep grade at Mount Oliver, 
when the speed suddenly increased and the engineer 
lost control of the brake. The train sped with 
lightning rapidity to the bottom of the hill, when it 
jumped the track and plunged against a telegraph pole. 
The motor was twisted and broken, and the cab was 
reduced to kindling wood. The force of the sudden 
stoppage snapped the coupling and hurled the car into 
a ditch beside the road.” 


Edison Municipal System.—We have received from 
New York a number of blue prints, and a descriptive 
pamphlet of the arrangements and appliances of the 
Edison Company's “ Municipal” system of street light- 
ing by low resistance glow lamps of various degrees of 
candle-power on the same circuit, to meet the varying 
requirements of locality. Also a copy of two papers 
by Mr. W. J. Jenks, the manager of this department of 
the company’s business, the first entitled “ The 
Development and Future of the Edison Municipal 
System,” and the second “Incandescent Lighting by 
High Potentials,” giving interesting details and 
statistics of the system. 


The Proposed Electric Tramway in the Isle of 
Wight.—With reference to the projected electric 
railway between Newport and Carisbrooke a special 
meeting is to be held of the Newport Town Council, 
when the following resolution will be moved by 
Councillor Salter :—“ That the following shall be the 
conditions upon which the resolution passed by the 
Council on the 4th inst., relative to the proposed tram- 
way from Newport to Carisbrooke shall become 
effective :—1. The rails to be of steel. 2. The paving 
between the rails and for 18 inches on either side 
shall be of wood, or other material to be approved by 
the Council. 3. The gauge to be 3 feet 4 inches; 
motive power electricity. 5. To complete the retain- 
ing wall, Upper Mall to Still House, and pitch a water 
table the whole length of both Malls. The last con- 
dition to be in lieu of a money payment for the use of 
the roads.” A resolution has also been given notice of 
by Alderman Eldridge, to the effect that one of the 
conditions on which the Council should assent to the 
tramway should be that the sum of £100 was paid by 
the Tramway Company to the Corporation before the 
opening of the line. 


A Cautery Battery.—In the Lancet of last week 
Mr. A. Woakes describes a cautery battery, for consult- 
ing-room use, which he constructed some years ago for 
his father, Dr. Edward Woakes. This battery has been 
in almost constant daily use for a period of nearly 
three years, and has never failed to act when required, 
although frequently used as often as six times in one 
day. 

Watching the Watchman.—Mr. H. Boardman, of 
Bradford, has recently invented a useful and ingenious 
method of recording, by means of electricity, the visits 
of watchmen to various parts of large buildings left in 
their charge during the night. The register is kept in 
the manager’s private office, or other place not acces- 
sible to the watchman. It consists of a reliable clock, 
the works of which are connected with a set of rollers 
which carry a large strip of paper slowly forward. The 
different hours of the night are marked upon the paper, 
and as they appear at a certain point they indicate the 
same time as the hands of the clock. Above the roller 
a row of electro-magnets carrying armatures with 
piercers at their ends is fixed. These electro-magnets 
are connected to bell-pushes scattered all over the 
building, and when the watchman is going his rounds 
he pushes the buttong, thereby closing the circuit, and 
causing the piercer on the armature to perforate the 
paper. One of these registers is in operation at Messrs. 
Samuel Smith & Co.’s dyeworks, Bradford, and has 
given every satisfaction. Some months ago we 
described in our columns an automatic call-bell 
arrangement which Mr. Boardman had brought out, 
by means of which any number of bells fixed in 
different rooms might be connected with a clock, and 
rung separately or altogether at any time, according as 
the plugs were fixed in the switch. This arrangement 
is now in use in several places in Bradford, the largest 
being the dyeworks of Mr. George Armitage, in Thorn- 
ton Road. It seems to us, however, that the idea of 
electrically watching the watchman is very old, and 
that Mr. Boardman will find that he has been antici- 
pated. 
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Wolverhampton and the Electric Light.—At the 
monthly meeting of the Wolverhampton Town Council 
on Monday, Mr. Thomas Ironmonger, Chairman of the 
Special Gas Committee, who were reappointed last 
December to consider the question of the supply of 
artificial light for the use of the inhabitants, moved the 
adoption of the report presented by his committee, 
and that a deputation should be appointed to wait 
upon the gas company to secure certain concessions 
recommended in the report. The committee reported 
that they could not recommend the advption of the 
electric light for the lighting of the streets alone, 
since such an experiment would not pay, but they 
were assured by local electric engineers that if 
the light were adopted for house lighting as well as 
street illumination it would be a thorough success, and 
give a good return on the capital invested. Further, 
they were assured that if a 40,000 lamp installation were 
entered into, the present price of gas could be success- 
fully competed with. Alderman Gibbons did not 
believe that any good would result from a deputa- 
tion to the gas company. They were determined 
to have their 10 per cent. dividends at all costs. 
The town would never secure relief until they 
started a competition in the shape of electric lighting. 
The Corporation might themselves start an electric 
lighting plant. Mr. B. F. Williams spoke in similar 
terms. The present dividends of the gas company were 
wholly exorbitant. Alderman Wright also advocated 
electric competition. The report was greatly deficient 
upon this point, yet it had occupied two years in pre- 
paration. He, however, believed that unless the elec- 
tric light could be supplied at a price below 2s. per 
1,000 feet of gas, an installation would not pay, because, 
of course, the gas company would at once drop their 
price. He did not think that at present the electric 
light could be supplied at any such price, in conse- 
quence of the expensive patents attaching to its use. 


Motive Power in Mines,—Mr. A. E. Ann, managing 
director of the Consolidated Esmeralda mines, in his 
report to the chairman and directors, says with regard 
to motive power : “I have carefully studied the question, 
and have obtained the necessary information respecting 
the transmission of power by electricity. As already 
advised, I secured the water rights of Walker River, 
and sufficient land for the erection of such machinery 
as may be required. The plant to secure a transmission 
of 200 H.P. mechanical would cost about £10,000. 
This is largely in excess of the power now used. The 
saving effected by the substitution of electricity would, 
in less than two years, repay the entire outlay. I would 
here mention that the use of water as a motive power 
to be conveyed to the mill and mines by electricity is 
of the greatest importance, and the adoption of the 
same, with adequate milling capacity, will materially 
affect the future of the company, as tens of thousands 
of tons of low grade ore now in sight will be worked at 
a profit, and the Consolidated Esmeralda will be one of 
the largest bullion-producing companies.” 


Blackpool and the Electric Light,—At the last meet- 
ing of the Blackpool Town Council, Mr. Councillor 
Whittaker asked why it was proposed to pay 3s. per 
hour per light for the electric lights below the South 
Pier. He thought it was an enormous price, consider- 
ing that they were already paying £80 for the lights 
supplied by the Alpine Company. Mr. Councillor 
Cardwell explained that the contract only provided 
that the lights should be kept burning until eleven at 
night, but as those under the control of the Corporation 
were kept burning until midnight, it was arranged that 
the sum stated should be paid for the lights below the 
South Pier being kept burning until the same hour. 
The lamps were not lit on Sundays. Mr. Councillor 
Buckley said that if Mr. Councillor Whittaker saw any- 
thing on the minutes which would at all benefit South 
Shore he was immediately up in arms’ to oppose it. 
The minutes were then confirmed. 


Is Electricity Life ?— The cable and land line 
war between the Western Union Company, the 
Mackay-Bennett Company, the Baltimore and Ohio 
Company, and a few others seems to have been 
attended with disastrous results to the mental 
balance of some of the more prominent repre- 
sentatives of the companies engaged. Mr. Robert 
Garrett is said to be incurabiy insane, and to be haunted 
with the belief that Jay Gould, or his emissaries, are 
dogging his footsteps with the intention of taking his 
life. Once, in the Brevoort House, New York, he 
rushed to an open window and attempted to jump out, 
calling loudly the while for help. Now we hear that 
Jay Gould himself is in a mental condition not far 
different from that of his rival, and is causing his 
friends grave anxiety. 


So the Story. Goes.—We believe that some time ago 
the Edison and Westinghouse companies, amongst 
other American firms, made a bid for the Zipernowski- 
Déri patents for the distribution of electricity by trans- 
formers. We understand that the Edison Company 
secured the rights which were sought for a certain sum 
down per year, and a royalty on all plants. Somehow 
or other the American patents appear to have been mors 
or less shelved, and Messrs. Ganz & Co., of Budapest, 
do not appear best pleased with the result of their 
negotiations for the Zipernowski-Déri system. There 
are engineers ready to assert that this is by far the best 
and most complete scheme for alternate current distri- 
bution, and its non-introduction, or a very limited use, 
in the States has naturally allowed others to occupy the 
field in which Messrs. Ganz & Co. expected to make the 
running. 


Prison Life a Luxury,—lIn the course of a descrip- 
tion of many hitherto unheard of luxuries which con- 
victs enjoy in the Elmira (N. York) model prison, 
Mr. Tallack, the secretary of the Howard Association, 
mentions that “ the apartments are warmed with steam, 
and, after the short day has passed the electric light 
brightens things for the long evenings—long but not 
dreary, for books are abundant!” Many householders 
in this country will envy those prisoners. 


Portrait of Sir James Anderson,—We have received 
from Messrs. W. H. Beynon & Co., Fine Art publishers 
of Cheltenham, a proof copy of a high class portrait 
de luxe of Sir James Anderson, by Mr. Harry Hill, which 
they are issuing as a companion picture to that of Sir 
John Pender, which was published by them in 1883. 
The likeness itself is on a panel of a deep rich tint, the 
high lights being picked out in white, which has a 
very beautiful effect. Both in the way of execution 
and as a correct representation of the man, it is a most 
satisfactory production. 


A Lamp of Great Endurance.—A 100-volt Kdison- 
Swan lamp has been sent us with the statement that it 
had been burnivg until recently in the basement pas- 
sage at Messrs. Pears’ establishment in New Oxford 
Street since March, 1887, having made a total of 7,100 
hours, being always kept burning whilst the engine 
was charging 56 E.P.S. cells. The filament is now 
broken, and the glass is discoloured, but to only a very 
moderate extent considering the extremely long life the 
lamp has had. 


Limavady Lacks Light.—Some wag in Limavady, a 
place which Thackeray has immortalised, has circulated 
a poster relating to “tenders for lighting,” satirising 
the authorities. It is in the following terms :—* The 
ratepayers of the town of Limavady invite tenders to 
light the existing town luminaries for seven months 
with halfpenny dips, each flame to be at least of equal 
illuminating power to the intelligence of some of the 
commissioners—all lamps and necessary appliances for 
extinguishing to be included. The hours and time for 
lighting, with other conditions to be obtained on appli- 
cation to ratepayers. Tenders to state the kind of 
tallow to be used, and be lodged not later than the 15th 
October next.” 
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The Influence of a Plane of Transverse Section on 
the Magnetic Permeability of an Iron Bar.—In a 
recent number of the Philosophical Magazine, Professor 
J. A. Ewing and Mr. William Low have given the 
results of some experiments which they have made 
relative to the known fact that when an iron bar is cut 
across, and the ends are brought into contact, the 
magnetic permeability is notably reduced. The experi- 
ments make it clear that a joint between two portions 
of the iron core of a magnet has in general a distinct 
magnetic “ resistance,” which is, in all cases, a function 
of the magnetic induction, decreasing much when the 
induction is increased. That this resistance is present 
even when the surfaces of the joint are carefully faced 
to be true planes ; being, in fact, about as great then as 
when the surfaces are rough, if the magnetising force 
is small, though less than when the surfaces 
are rough, if the magnetising force is great. 
That when the surfaces are rough the resistance 
is somewhat reduced, but by no means wholly 
eliminated, by using force to press the parts together. 
That when the surfaces are true planes a considerable 
force will destroy the resistance of the joint almost 
completely. And, finally, that this destruction of the 
resistance by pressure, when the surfaces are true 
planes, is only a very little less complete when a film 
of gold-leaf is interposed between the iron faces. 


The Graphophone.—The graphophone was exhibited 
by Messrs. Walter T. Glover & Co. on Friday last to a 
number of Press representatives at the Manchester and 
Cheshire Telephone Exchange, Manchester. 


The Technical Education of Engineers.--The Man- 
chester Association of Engineers has compiled a very 
valuable little guide for youths engaged in engineering 
workshops in their study of the different branches of 
science specially bearing upon their occupations. An 
appeal is being made to the heads of establishments to 
aid the association in an endeavour to have a copy placed 
in the hands of every young man employed in the engi- 
neering and mechanical trades. 

Personal,— Mr. Guy Fricker, who commenced practice 
as a consulting electrical engineer in September last, 
has been joined in partnership by Mr. Arthur Carey, 
A.M.I.C.E., the style of the firm being Carey and 
Fricker, and the address 12, Delahay Street, West- 
minster. 

Mr. Sivewright, joint author with Mr. W. H. Preece, 
of the well-known “ Text-book of Telegraphy,” has 
been elected to represent East Griqualand in the Cape 
Parliament. 


Proposed Electrical Institute in Australia,— Meetings 
have been held in Sydney for the purpose of forming 
an electrical institute. It had been originally pro- 
posed to call the club “ The Electric Club of Australia,” 
but it was eventually resolved to name it “ The Elec- 
trical Institute of New South Wales.” It wasnext agreed 
that a third of the committee of management should 
consist of electric light engineers. The subscription 
was fixed at 5s. per quarter in advance. The principal 
objects in view are to facilitate the intercourse of all 
those interested in electrical matters and the promotion 
of electrical science. Papers dealing with electrical 
subjects will be read and discussion ensue thereon. 

At a subsequent meeting the secretary announced that 
since the first, or preliminary meeting, 46 members had 
enrolled themselves. ‘lhe business of the evening con- 
sisted in the nomination of a permanent committee of 
six gent'emen, and the appointment of a secretary and 
treasurer. The presidency of the institute is to be 
offered to a scientist of high reputation : in case of his 
acceptance of the position his name will be disclosed. 
Four gentlemen were nominated for the office of vice- 
president. It was arranged to engage a clubroom, 
which is to be comfortably furnished and supplied with 
all the periodicals treating of electricity and kindred 
subjects. 


Fuel Economy.—Mr. Proctor, of Burnley, has just 
issued a book of 128 pages, consisting of reports of firms 
who have had his mechanical stokers in operation, many 
of them for periods varying from six to twelve years. 
Over 4,500 furnaces are stated to have been supplied 
with these stokers, and a strong body of evidence is 
given that they work satisfactorily, and result in 
economy of fuel and prevention of smoke. 


Designing Wrought and Cast Iron Structures,— 
Under this title, Mr. Henry Adams, Professor of Engi- 
neering at the City of London College, has issued a 
series of text-books intended for the use of draughtsmen 
commencing on iron work. Part 5, which is just pub- 
lished, and completes the first series, consists of notes, 
calculation tables, and working drawings for a wrought 
iron roof truss and a cast iron column. 

The Waterhouse System.— We have received a 
pamphlet descriptive of the Waterhouse system of elec- 
tric lighting, which isrepresented in England by Messrs. 
Shippey Bros. It is apparently of quite recent date, 
and we should imagine that the writer who compiled the 
brochure has not long left school, if we may judge from 
the following extracts :—‘* To show, theoretically, the 
difference between the 18 to 20-ampére systems, and 
the 9°6 to 10-ampére systems, we use the well-known 
rule C? x R = W, or the square of the current multi- 
plied by the resistance of a lamp equals the power in 
watts, and 746 watts equals a horse-power. The 20- 
ampére systems burn ashort are or with carbons close 
together. The 10-ampére systems burn a long are or 
carbons separated from ,;,nd to ;\,th of an inch. This 
produces greater resistance in the lamps, and the 20- 
ampere systems have 2 ohmsand the 10-ampére systems 
5 ohms resistance ineach lamp. This, of course, may 
vary slightly but not materially. Therefore we have 
by the above rule for the 

20-ampére systems, 20 x 20 x 2 = £°° horse-power per light. 
10-ampére systems, 10 x 10 x 5 = 3° horse-power per light. 
But in practice they do not begin to attain 100 per cent. 
efficiency, and we find them taking one and one-half 
horse-power and one horse per light. The 20-ampcre 
systems are out of date. We indicated a plant, recently, 
and found 24 of their lights, including the friction of 
the dynamo, were taking 35°9 H.P. ‘his fact should 
for ever bar the sale of such apparatus. They cannot 
compete nor produce the light. A Waterhouse light 
by the side of one of these 20-ampére lights, reduced the 
20-ampére light to a small yellow one, so much more 
powerful was the Waterhouse. This was due, of course, 
to more separation of the carbons, allowing the light to 
come out, which is impossible in the 20-ampére systems. 
Our 1,700 candle-power light, 85 ampére, is the same as 
furnished by some systems for 2,000 candle-power. It 
is a fine large light, and requires same power as standard 
half-are lights now in use. The half-arc lights of other 
systems, 1,200 candle-power, are wound for 6 to 6°d- 
ampere current. We have the record of 60 of these 6- 
amp¢re lights, taking 36 horse-power, or “6 horse- power 
per light net, not including friction, and 1,100 6'8- 
ampere lights, using 652 horse-power, including fric- 
tion. We believe these figures are correct, and that 
they represent the average power required for the 
standard 1,200 candle-power lights now on the market. 
As compared to this, our 8}-ampére light is at the least 
calculation one-third larger, and can be operated on 
same power as said half-arcs, which also illustrates the 
progress made by the Waterhouse system.” We would 
suggest that Messrs. Shippey Brothers should have the 
figures revised, as mistakes appear to be numerous, 
For instance, in a report by Mr. Atkins we notice that 
4°88 deducted from 31°50 H.P. leaves 20°62. Such in- 
accuracies, combined with the rare intelligence dis- 
played by the descriptive writer of the Waterhouse 
Company, are calculated to make one throw down the 
pamphlet in disgust before proceeding very far ; but we 
trust that in other hands a better feeling will prevail, 
as we notice some very favourable testimonials from 
users are given. 


e 
‘ 
n 
1 
- 
t 
l 
3 
3 
‘ 4 
. 
4 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


(SEPTEMBER 21, 1888. 


Reading and the Telephone.—The South of England 
Telephone Company has received a petition signed by 
150 influential inhabitants of Reading in favour of 
direct telephonic communication with the London sys- 
tem, and are in correspondence with the United Tele- 
phone Company with a view to obtaining admission to 
the Metropolitan area. It is proposed that this trunk 
line shall pass through Windsor, at which town a local 
exchange will be opened. 

Geschichte der Transformatoren,—The object of this 
pamphlet, written by F. Uppenborn, and published by 
R. Oldenbourg, of Munich, is to ascertain through the 
medium of patent specifications the part which each 


individual inventor can claim in the invention of 


transformers, going back to Faraday’s discoveries. 


Lecture at the Gold Fields —A copy of the Gold 
Fields News has reached us containing an account of a 
lecture delivered at Barberton by Mr. Herbert T. 
Marks, on “ Electricity : it’s Production and Effects.” 
Great interest was shown in the lecture, and the editorial 
comment of the News is as follows :—“ It is upon occa- 
sions such as that of Mr. Marks’s address, referred to 
elsewhere, that a man of ordinary intelligence realises 
how very little he really does know, and it makes him 
feel bad.” 


Bread Made by Electricity—It is stated that Mr. 
George Stewart, F.C.S., chemist to Messrs. J. and B. 
Stevenson, the extensive bakers of Glasgow and London, 
who has been experimenting during the last twelve 
months with the object of discovering a method of 
baking bread by electricity, has been quite successful 
after a great deal of labour. The bread is said to be quite 
as well baked as by the present methods and more 
quickly, while there will be a very considerable saving 
in expense. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


John Harper & Co., Limited (iron and brass founders, 
mechanical and electrical engineers).—An agreement, 
dated the 5th inst., provides for the purchase by the 
company of the business carried on at the Albion Works, 
Willenhall, Stafford, by Messrs. John Harper, F. W. 
Harper, and Hy. Thompson. The purchase considera- 
tion is £10,700 in fully paid shares. Registered office, 
Wallsall Road, Willenhall, Stafford. 


Electric Date and Time Stamp Company, Limited,— 
The statutory return of this company, made up to the 
23rd ult., was filed on the 12th inst. The nominal 
capital is £100,000, in £1 shares. The only shares at 
present taken up are the seven subscribed for by the 
original signatories, and upon these no call has been 
made or paid. Registered office, 19, St. Swithin’s Lane. 


Consolidated Telephone Construction and Mainte- 
nance Company, Limited.—The annual return of this 
company, made up to June 21st, was filed on the 17th 
inst. The original nominal capital of the company was 
£300,000, which has since been reduced by special reso- 
lution to £232,545, divided into 224,850 shares of 14s. 
and 75,150 shares of £1 each, the latter being unissued. 
The whole of the 14s. shares have been issued, and are 
fully paid up. 


LIGHTNING. 


By 8. A. VARLEY. 


(Concluded from page 291.) 


SINCE the issue of your last journal my attention has 
been directed to some essentially practical lightning 
conductor experiments published in a contemporary 


and carried out for them by Mr. Wimshurst. The out- 
come of these experiments (to quote the words of your 
contemporary) is to restore confidence in the ordinary 
lightning conductor. 

I am pleased to find the experiments I am now 
referring to harmonise generally with the conclusions 
stated in this article as having been arrived at from 
what I regard as common sense reasoning. 

The first set of experiments were made with con- 
ductors of copper, and iron wire, copper and iron riband, 
= iron wire enclosed in a thin copper tube, as 

elow :— 


No. 1.—No. 14 B.W.G. copper wire. 

iron wire. 

copper riband. 

iron riband. 

14 iron wire enclosed in copper 
tube. 


” ° ” ” 
” 
” 


” 


The above five conductors were mounted horizontally 
on glass supports, and placed between two vertical 
metal plates, one of which represented the cloud and 
the other the earth. One end of each of the conductors 
rested against the earth plate and an air ‘space, the 
length of which was varied in the course of the experi- 
ments, divided the other ends of the conductors from 
the cloud plate. 

The arrangement of the Leyden jars, in respect to 
the earth and cloud plates, was precisely similar to that 
of the “Impulsive rush” experiment of Prof. Lodge, 
shown at fig. 8, the only difference being that the two 
balls and the pointed conductor shown in the figure 
were replaced by the five conductors of equal length. 

The air space dividing the cloud from the conductors 
was in the first set of experiments 1 inch, and this was 
gradually. increased to 5 inches. -At each stage the 
charged Leyden jars were discharged from the cloud 
through the air space, the particular rod selected by the 
electrical spark being noted. 

The following results are given as having been 
obtained when the air space was 3 inches :— 


The copper rod was selected ... 6 times 
“99 iron ” ” ” ” 
» copper strip,, 5, 
” iron ” ” ” bar 3B ” 
copper covered iron was selected ,, 


The distance between the ends of the rods and the 
cloud was then increased to 4 inches, and the results 
obtained were :— 


The copper rod was selected ... 4 times. 
copper strip ,, 
” iron ” ” ” 3 ” 


» copper covered rod was selected 2 ,, 


With a 5 inch air space the results were :— 


The copper rod was selected ... ..- 13 times. 
» copper strip ,, 
» iron ” ” ” 2 ” 


copper covered iron was selected 2 ,, 


It is stated that in reference to the above experiments 
it was considered it would be “ unwarranted to draw 
any conclusions except that the course of the discharge 
is determined mainly by atmospheric conditions, and 
that a metallic conductor, if it be of sufficient size to 
carry the current without destruction, may be of iron 
or copper round or flat, as may be most convenient. If 
we attempt to reckon up the totals of the three experi- 
ments, we find that the copper rod shows the best score, 
and the copper strip the next best ; but a comparison of 
the behaviour of the copper strip in the second and third 
experiments shows that this method of estimation is 
very risky.” To test the action of a bad connection 
between a lightning conductor and the earth, four other 
experiments were tried, in which there was an air space 


| 
| 
| 
| 
| — 
{ . 


SEPTEMBER 21, 1888.]} 


THR TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 317 


between the ends of the conductor and the plate repre- 
senting the earth, as well as between the conductors and 
the cloud, and 81 discharges were passed. The follow- 
ing are given as the aggregate results of the four ex- 
periments :— 


The copper rod was selected ... .-- 11 times. 
» iron » ” 13, 


» copper covered iron was selected a 


The following remark is male in reference to above 
experiments : “If we attempt to draw any conclusion, 
it is that an iron rod and a copper strip stand on an 
equality, but an examination of the detailed results, 
which are too long to be given here, shows that the 
selection was very erratic. One rod would be struck 
several times in succession, and then would be entirely 
neglected for a time, and we are forced to the conclu- 
sion that the atmospheric conditions had a great deal to 
do with the path chosen by the spark. When the issue 
was narrowed by using only two rods at a time, rather 
more definite results were obtained, and the spark ex- 
hibited some preference for the round rod over the 
strip, but it was apparently the form rather than the 
metal which influenced the selection.” 

There is one other experiment made by Mr. Wims- 
hurst which I would briefly refer to. He constructed a 
model house, divided into three stories, and in the 
upper room there were metallic brackets representing 
gas and water fittings. Down the side of the house ran 
a lightning conductor, which could be put to earth in 
various ways ; the gas and water pipes were connected 
to the earth. Over the house stood a copper plate, 
representing a cloud. This plate was connected to the 
outer coating of one Leyden jar, while the other coating 
of the other jar (fig. 8) represented the earth. In the first 
instance the lightning conductor was metallically con- 
nected with the earth, and successive discharges were 
passed into it from the cloud. There was then no 
sparking between the metallic roof and the gas and 
water fittings, either when the roof was connected to 
the conductor or not. 

The importance of establishing a perfect connection 
between lightning conductors and the earth was shown 
by the following experiment :-- 

An artificial earth was constructed by Mr. Wimshurst 
in a porcelain dish ; first, a layer of earth 1 inch in 
thickness was placed in the dish, then two sheets of 
metal, having each of them 28 inches of surface, were 
placed in the mould side by side, but separated by a 
space between the edges of 2} inches. Over the whole 
another layer of damp mould 1 inch thick was laid, and 
the entire mass firmly consolidated by pressure. One 
plate was connected to the lightning conductor and the 
other to the outside of the Leyden jar, the discharge 
having to pass through the mould between the edges of 
the plates, which were 7} inches long, and through the 
damp earth in which they were embedded. 

Notwithstanding that the humidity of the mould was 
in excess of that of ordinary earth, in every case when a 
discharge occurred through the conductor from the 
cloud, part of the discharge leaped from the roof across a 
space of 1} inches of air to the gas bracket, and got to 
earth that way; and this also occurred whether the 
lightning conductor was connected to the roof or not. 

When the lightning conductor was not metallically 
connected with the roof then part of the discharge 
leapt through a space of air from the conductor to the 
roof, and thence from the roof through a second air 
space to the earth through the gas bracket. 

The above experiment confirms my criticism of that 
part of Prof. Lodge’s lectures where he states the only 
effect of an imperfect connection between the conductor 
and the earth would be a tossing about of the ground 
and boring of holes in it ; but, as I: have pointed out, 
from the nature of the earth considered as a conductor, 
the check which an imperfect connection with it 
opposes to lightning would be very great. Mr. Wims- 
hurst’s experiment seems to me also to confirm the views 


expressed by me when referring to the failure of the 
elaborate lightning conductor system adopted for the 
protection of the Hotel de Ville of Brussels, which, 
regarded from the standpoint of “ Modern Views of 
Electricity,” Prof. Lodge considered to be theoretically, 
and in all other respects, perfect. In that part of my 
article I stated I was disposed to believe the surging of 
currents through lightning conductors to which Prof. 
Lodge gives so much prominence is more imaginary 
than real, but that I could readily imagine numerous 
conductors over a building may, under certain circum- 
stances, be a source of real danger where there is an 
imperfect earth connection, for the electricity will then 
diffuse and dissipate itself wherever it can, and find its 
way to earth by numerous more or less imperfect 
channels ;” and further on I state that such vagaries 
as breaking its way thruugh chimney shafts to the 
heated soot inside, or through a wall to a gun, or fire- 
irons, or a water tank, are, I believe, to be attributed 
primarily to the want of a good connection with the 
earth, and not to oscillations or surgings of the current 
in a conductor. 

Prof. Lodge describes an experiment made with two 
ribbons of tinfoil 2f feet long and 3 inches wide. One 
of these was zigszagged backwards and forwards with 
three sheets of paraffined paper between the zigzags and 
the other was wrapped as a spiral on a glass tube also 
insulated with three layers of paraffined paper. 

It was found when the tinfoil zigzag formed the 
alternative route of the “ experiment of the alternative 
path,” the A space being 7°3, the critical or B spark was 
shortened from 111 to 0°6, and when the spiral was 
substituted for the zigzag, the B spark was lengthened 
to 64. It was further found that the insertion of a 
bundle of iron wires inside the glass tube had no per- 
ceptible effect whatever on the length of the B spark, 
which was 6'4 whether the bundle of iron wires was 
inside the tube or not at the time of discharge. This 
experiment, to my mind, is a very unsatisfactory one, 
and in lectures given professedly to assist practical 
men, in my opinion it would have been better to have 
omitted it. 

Prof. Lodge himself admits there are points in the 
experiment which “require further examination,” but 
at the same time he bases argument upon it as if the 
experiment were a perfectly satisfactory one ; this isa 
defect which seems to me to characterise the lectures 
of Prof. Lodge as well as the articles on “ Modern Views 
of Electricity.” Able as they are, there is a tendency 
to fit the facts to the theory which is being championed. 

The suggestion I should be disposed to throw out in 
explanation of the results obtained with the tinfoil 
spiral is that the insulation of the paraffined paper was 
not sufficient to effectually resist the passage of the 
high potential charge, and that probably neither in the 
zigzag nor spiral experiment did the whole of the dis- 
charge pass throughout the length of 21 feet. In the 
case of the spiral, the effect of the insertion of the 
bundle of iron was to further reduce the amount of 
discharge which followed the spiral course, the re- 
mainder and the greater part passing through the 
paraffined paper much in the same way as in the Wims- 
hurst experiments, where the earth connector was not 
perfect. 

If I follow the reasoning of Prof. Lodge rightly, he 
seems to think it possible for a current of electricity to 
circulate round a mass of soft iron so rapidly as not 
only not to magnetise the iron, but also to meet with 
no resistance to its rate of motion. 

He says, in reference to the experiments | am now 
commenting on: “ Here isa magnetic time lag raised 
to an extreme. Prof. Ayrton tells me they have 
noticed that the permeability of iron begins to diminish 
with very quick alternations. Here it is becoming 
virtually no bigger than that of air.” Now, | am_ bold 
to say you cannot send a current round a mass of iron 
without doing something, and the work performed 
resists the rate of motion of a sudden electrical dis- 
charge. It is impossible to render inertia non-existent 
by rate of motion ; on the contrary, it is just in those 
cases where there are rapid alternations of electric cur- 


it- 
ur 
ry 
w 
m 
1, 
is 


THE TELEGRAPHIC JOURNAL AND 


818 ELECTRICAL REVIEW. 


[SEPTEMBER 21, 1888. 


rents that the inertia opposed by a conductor or a mass 
of soft iron becomes the all-important element to be 
considered. I take it (but, at the same time, I speak 
subject to correction), that if a perfectly hard bullet be 
propelled against a larger mass of equally hard matter 
suspended in space, the inertia effects exhibited by the 
mass will be as the square of the velocity of the impact, 
and I believe it will be found that magnetic inertia 
behaves in respect to electrical motion the same as 
material inertia does to mechanical motion. 

If an electrical current be sent through the primary 
coil of an induction coil from a battery by an ordinary 
telegraph key or tapper, and a galvanometer be included 
in the circuit, it will be observed that the galvanometer 
needle hangs fire, and is not immediately deflected at 
the moment of contact, owing to the magnetic inertia 
opposed chiefly in this case by the iron core, and the 
chemical action or electrical motion in the battery is as 
a consequence retarded by thisinertia. If the two ends 
of the secondary coil be joined together before depress- 
ing the tapper, it will be then observed that the galva- 
nometer needle does not hang fire to so great an extent. 
when the tapper is depressed and tke greater rapidity 
of deflection observed arises from the fact that an elec- 
trical current is developed in the secohdary coil in the 
opposite direction to that circulating in the primary 
wire instead of developing magnetism, and if a series of 
momentary currents be now sent through the primary 
coil by means of the tapper, the greater part of the 
chemical energy developed in the battery will be con- 
verted into electricity instead of overcoming the mag- 
netic inertia of the soft iron. Still, as the insulated 
wire of the secondary coil possesses magnetic inertia 
and opposes resistance, there will be a retardation of 
chemical action in the battery, but in a less degree as a 
consequence. 

I have referred to this matter in an earlier portion of 
this article, where I have stated very positively that the 
whole of the mechanical force consumed in giving 
motion to an alternating dynamo machine, with the 
exception of a comparatively small percentage, is con- 
verted into electricity instead of magnetising the soft 
iron cores of the revolving armature. Now it is simply 
impossible in Professor Lodge’s experiment that. the 
electrical discharge circulated round the, glass tube, 
having a bundle of iron wires inside, without doing 
work of some kind, and such work, whatever it was, 
would retard the rate of motion, and therefore the con- 
clusion I come to is, that as the insertion of the bundle 
of iron wires in the glass tube produced no observable 
effect, the electrical discharge did not circulate round 
the tube, but found an alternative path through the 
paraffined paper. 

There is a practical experiment anyone can try for 
himself, showing the bearing of an imperfect connec- 
tion between a lightning conductor and the earth, 
which Mr. Wimshurst’s experiments has reminded me 
of. Take a Leyden jar, and one constructed of an 
ordinary test tube will be quite large enough for the 
purpose, surround the outer coating of the jar with a 
single layer of paper, grasp it in the hand, and charge 
it. After it has been charged, discharge the jar by 
means of a bent wire, taking care to press one end of 
the discharging wire firmly in contact with the layer 
of paper covering the outer coating before bringing the 
other end in the neighbourhood of the conductor com- 
municating with the inner coating. At the moment of 
discharge a very distinct shock will be experienced 
passing from the hand holding the discharging wire 
through the human body, and diffusing itself through 
the surface of the paper grasped by the hand and sur- 
rounding the outer coating. The paper owes what 
conducting properties it possesses to the small amount 
of moisture associated with it, and the polarisation of 
this moisture at the moment of discharge opposes very 
considerable resistance. I think in this simple experi- 
ment we have practical evidence that an imperfect 
connection between a lightning conductor and the earth 
is sufficient to account in a common-sense manner for 
such vagaries as Prof. Lodge refers to the oscillation 
and surging of lightning discharges in the conductor. 


There is an experiment described in the second lec- 
ture of Prof. Lodge, called the “ Experiment of the Bye 
Path.” It is shown at fig. 10, and the following is the 
description given of it :—“ Take a yard of stout brass 
or copper rod an inch thick, arrange it in the path ofa 
Leyden jar discharge, and then arrange as a sort of bye 
path or tapping circuit some very fine wire, such as 
Wollaston’s platinum wire. It may seem absurd for 
any portion of the discharge to leave the massive rod 
and take the hair-like wire for preference, especially if 
an air-gap exists at A or B, or both. Nevertheless a 
portion does choose the fine wire path.” 

Now, I think there is a simple explanation of the phe- 
nomenon observed without assuming that any portion 
of the discharge from the Leyden jar leaves the massive 
conductor. For discharge to occur, the magnetic inertia 
of the rod has to be overcome, and directly as the sec- 
tional area brought under-the influence of the electric 
current, so will be the amount of magnetism developed 
in concentric rings at rigkt angles to the rod. When 
a second conductor is arranged parallell to the thick 
rod, as shown at fig. 10,a secondary current is developed 
in this wire at the commencement of the discharge, and 
another secondary current in the opposite direction to 
the first one is developed on the cessation of the dis- 
charge through the massive rod, and the magnetism 
developed in the thick rod 7s less directly as the amount 
of electricity set in motion in the wire Prof. Lodge 
terms the “ bye-path.” 

The action is precisely the same as that observed by 
me on a much larger scale, when a lightning discharge 
struck the suspended wires of the Constantinople and 
Varna circuit, which I have described in an early por- 
tion of this article. 


Fig. 8. 


There are two other experiments (figs. 8 and 9) 
which I will briefly notice. Fig. 8 is what Prof. Lodge 
terms the “impulsive rush,” and fig. 9 the “steady 
strain.” 


Fia. 9. 


Both of these experiments seem to me to be very 
practical ones. The impulsive rush represents what 
occurs when a discharge from a higher cloud strikes 
a lower one, which then suddenly discharges to the 
earth. Prof. Lodge’s experiments shows that a discharge 
under such conditions chooses the best conductor, even 
if it be not the nearest object to be struck, and the fact 
that the conductor is pointed or not seems to make no 


difference. 


Fia. 10. 


In the experiment of the steady strain where the 
difference of potential between the clouds and the earth 
is brought about in a gradual manner, rising from zero 
until the difference of potential is sufficient to break 
down the dielectric, then it is found that a pointed con- 
ductor though farther from the cloud than other non- 
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pointed conductors, is much more effective in bringing 
about discharge ; indeed, under such conditions, com- 
plete discharge may be brought about without any 
lightning flash occurring. : 

I take it that in the ordinary course of nature differ- 
ences of potential between the clouds and the earth are 
more often reduced quietly than by disruptive dis- 
charges, and that when thunderstorms do occur “ impul- 
sive rushes” are the exception. 

I, myself, believe in a limited protective area, and I 
think a single point, as long as it remains a point, is 
as effective, if not more effective, than a number of 
points. 

In an earlier portion of this article I have incidentally 
given my reasons for such belief, where I have sug- 
gested an explanation of how it is a point will dis- 
yoo a Leyden jar through a considerable space 
of air. 

A great many years since, in conjunction with my 
late brother, | tried the effect of removing the collect- 
ing comb from a frictional machine, and substituting a 
single point in its place. 

The experiment was tried in a room heated toa high 
temperature, and the dryness of the atmosphere was 
indicated by a hygrometer. The machine seemed to 
work as perfectly with the single point as the comb, 
the same number of turns charging a battery con- 
sisting of six half-gallon jars in both cases. 

There are a few other experiments described in the 
lectures I am commenting upon which I should liked 
to have made a few remarks upon, but I feel the time 
has come when I must bring this article to a con- 
clusion. 

The main points on which I am at issue with Pro- 
fessor Lodge are :— 

1. I believe an electric current commences to flow 
through the centre of a conductor, and not first down 
the outside, as Professor Lodge considers to have been 
abundantly demonstrated :— 

2. I do not believe lightning discharges oscillate and 
surge about in conductors; and, further, I consider 
abundant evidence has been adduced to show that an 
imperfect connection between a lightning conductor 
and the earth is quite sufficient to explain those 
apparent vagaries where the lightning has left the main 
conductor and reached the earth by other channels. 

I quite agree with Professor Lodge that it is not a 
question of “flights of fancy,” but one of downright 
fact. The question whether the flow commences in 
the interior or the outside of a conductor can be readily 
determined, I believe, by direct experiment, and I hope 
to be permitted shortly to do this. I have called 
attention to the fact that we have Leyden arrange- 
ments involving time in their discharge, as well as 
Leyden arrangements whose rate of discharge is so 
great as not at present to be measurable. We can 
follow. the discharge and observe what occurs when 
this is taking place in the slower Leyden arrangements, 
and what we there observe I contend helps us to 
understand what occurs when an electrical discharge 
takes place much more quickly. 

If. a lightning discharge be a rapid oscillation of 
electricity on the outside of the conductor there must 
be something to prolnce such oscillations which are 
not observed in the discharge of slower Leyden 
arrangements. I think, therefure, it would not be too 
much to ask Professor Lodge, on public grounds, to 
explain how he accounts for the surging about and 
oscillations of lightning discharges on which so much 
stress has been laid in his two lectures on the protec- 
tion of buildings from lightning. 


LIGHTNING CONDUCTORS. 


SECTIONS A and G of the British Association met at 
the St. James’s Memorial Hall at Bath on Tuesday, 
September 11th, for the purpose of holding a joint dis- 
cussion on the subject of lightning conductors. 


Prof. FITZGERALD, President of Section A, presided, 
and called upon Mr. W.H. Preece to open the discus- 
sion. 

Mr. PREECE said : It is a most remarkable thing that 
if we want to know much about atmospheric electricity 
and its effects we have to go back to the works of 
Benjamin Franklin, 140 years ago. Scarcely anything 
has been done in this direction since that time. Up to 
the year 1881 there was not even a code of rules extant 
in the United Kingdom to guide people in protecting 
their buildings from the destructive effects of atmo- 
spheric electricity. It was proposed in 1878 to establish 
a conference of various societies to discuss the effects 
of atmospheric electricity and to form a code of rules 
for the erection of lightning conductors. All the mann- 
facturers of this country, all the architects who are 
members of the Institute of British Architects, and the 
whole of the Press of this country, were invited to assist 
the conference in its labours, and the conference itself 
broke itself up into several sections ; all works, English 
and foreign, were examined and abstracted, all rules 
and regulations then published were compared, and at 
the York meeting of the British Association in 1881 a 
report was adopted. All the work of this conference 
was collected and published, and there does exist at 


this moment, published by Spon, at Charing Cross, one 


of the most admirable works that ever has been collated 
on atmospheric electricity and its effects. If anyone 
really wants to know what to do in order to protect his 
house against lightning, he cannot do better than pur- 
chase this book, and he will find in it the results of the 
work of nearly everybody who has laboured in this 
field. 

Now this report is divided into three parts. In the 
first part is discussed “the purpose which a light- 
ning conductor is intended to serve.” In the second 
part there is “a statement of those features in the con- 
struction and erection of lightning conductors, respect- 
ing which there has been, or is, a difference of opinion, 
and the final decision of the conference thereupon.” 
In the third part there is drawn up a code of rules for 
the guidance of those who erect these conductors. I 
may say that this report itself is most decisive and is 
most important. There is a true ring about it; the 
ring of men who know what they have done and who 
know what they have been writing about. I cannot 
help reading out to you what will form the basis of a 
good deal that will be said to-day. This is how they 
define a lightning conductor :— 

“A lightning conductor fulfils two functions: it 
facilitates the discharge of the electricity to the earth, 
so as to carry it off harmlessly, and it tends to prevent 
disraptive discharge by silently neutralising the con- 
ditions which determine such discharge in the neigh- 
bourhood of the conductor. To effect the first object 
a lightning conductor shculd offer a line of discharge 
more nearly perfect, and more accessible, than any 
other offered by the materials or contents of the edifice 
we wish to protect. To effect the second object the 
conductor should be surmounted by a point or points. 
Fine points and flames have the property of slowly and 
silently dissipating the electrical charges ; they, in fact, 
act as safety valves. If all these conditions be fulfilled ; 
if the points be high enough to be the most salient features 
of the building no matter from what direction the 
storm cloud may come, be of ample dimensions and 
in thoroughly perfect electrical connection with the 
earth, the edifice with all that it contains will be safe, 
and the conductor might even be surrounded by gun- 
powder in the heaviest storm without risk or danger. 
All accidents may be said to be due toa neglect of these 
simple elementary principles. The most frequent 
sources of failure are conductors deficient either in 
number, height, or conductivity, bad joints, or bad 
earth connections.” 

The paragraph ends with this most decisive and clear 
assertion, an assertion which I here defend, that is, that 
“there is no authentic case on record where a properly 
constructed conductor failed to do its duty.” 

Now, there we have defined the functions of a light- 
ning conductor ; and lest it should be thought that we 
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had neglected the teachings of modern theorists, we assert 
here: “We will assume the conductivity of equal 
lengths and weights of iron in the case of steady cur- 
rents of electricity, &c:,” and further on we assert that 
“the suddenness of lightning discharge modifies the 
conductivity.” 

This report, I may say, is signed by Prof. Grylls 
Adams, Prof. Ayrton, Latimer Clark, E. E. Dymond, 
Carey Foster, D. E. Hughes, Hayter Lewis, W. H. Preece, 
G. J. Symons, and John Whichcord. 

Now we have a great deal of experience in the perfor- 
mance of lightning protectors. I personally have under 
my supervisionat this present moment 500,000 lightning 
conductors fixed throughout the Post Office system 
of this country, and we have our apparatus protected 
by about 30,000 lightning protectors. If 500,000 light- 
ning conductors and about 30,000 lightning protectors 
are not sufficient to give a man a little experience, I 
want to know what will give him that experience ! 

There was a gentleman of the name of Mann, Dr. 
Mann, who practised the protection of buildings from 
electricity to a great extent in South Africa, and he 
made himself to a great extent associated with the 
introduction of a system. He was elected a member of 
the Society of Arts, and when he died, in order to per- 
petuate his memory, his widow gave a sum of money 
to the Society of Arts on the condition that they gave 
lectures on some subject in which he was interested. 


_ Of course we at once thought that there was no subject 


in which he took so much interest as atmospheric elec- 
tricity, and when the lectures were to be given, we had 
no hesitation in selecting as our mouthpiece one who is 
well known in this hall, who has lectured, we all know, 
with great effect, and whose power we are all prepared 
to bow down to—Prof. Oliver Lodge. 

Prof. Oliver Lodge was selected to deliver a lecture 
at the Society of Arts which should crack up and eulo- 
gise the report of the Lightning Rod Conference. But 
we produced, I am sorry to say, a veritable Balaam, who 
rode upon the British Ass., and instead of coming there 
to bless, he ended by cursing the report of the British 
Association. If all the vaticinations of Oliver Lodge 
were true, the work of this committee, and the work 
of the last 140 years, would be useless. No lightning 
protector would protect, and no lightning discharge 
could possibly be led to earth ! 

The strong assertions made by Prof. Lodge in his 
lectures before the Society of Arts and in the Philoso- 
phical Magazine it is now my duty to bring before you. 

In the first place, he assumes that a lightning rod 
forms part of a flash. Well, it does not. Nobody has 
ever seen, to my knowledge, a flash of lightning strike 
a conductor. The function of a lightning conductor is 
to prevent the possibility of its being struck by a flash ; 
and if it were struck by any infinitesimal part of a 
flash, then I say that lightning protector is not a pro- 
tector, it has some defect in its construction that has to 
be remedied. Bvt supposing it does, then the protector 
will form but a very small part, indeed, of the path of 
a lightning discharge from a cloud to the earth. A 
great deal depends upon the height of thunder-clouds. 
We see in text-books ridiculous assertions about the 
length of lightning flashes. Well now, who can 
measure the length of a lightning flash? There have 
been several extremely accurate measurements of the 
height of thunder-clouds. In South Africa Dr. Mann 
measared them, and his measurement made the height 
650 feet. But the most accurate measurements have 
been made by Mr. Lacoiene, a French engineer, in 
charge of the Ottoman telegraphs at Constantinople, 
and there he makes the height of a thunder-cloud, and 
therefore the length of a flash, 325 feet. We have 
thus two accurate measurements. During the late 
summer, whilst enjoying myself amongst the moun- 
tains of North Wales, I saw thunder-clouds but no 
lightning. All those thunder-clouds, so far as I could 
judge, measuring by the eye as they passed fixed marks 
on the mountains, seemed to pass at about 500 feet. I 
feel almost certain that the length of a lightning-flash 
in this country does not average more than 500 

eet, 


We know from the researches of Sir William Thom- 
son, Warren de la Rue, and Hugo Miller that the 
striking distance of steady currents is something 
like 30,000 volts per centimetre. This gives some 
approach to-a general principle. If a flash of lightning 
were 500 feet long, and varied directly as the striking 
distance, then Oliver Lodge’s measurements, given in 
his papers, would be fairly accurate. But there is 
every reason to believe that the striking distance does 
not vary directly as the distance: alternate currents 
are modifying our conceptions in every direction. 
There is a Mr. Acheson in America who has been 
making some very careful observations on striking 
distance across air. His currents are produced by 
transformers, and there he makes out that the striking 
distance varies, not directly as to E.M.F., but as the 
cube of the E.M.F. If that be so, then it will follow 
that the E.M.F. forcing a current of electricity through 
the air and producing a flash is very much less than 
we have hitherto considered it to be. 

And, again, a flash of lightning always goes along a 
path that has been prepared for it. A flash of light- 
ning does not go fooling about waiting for a convenient 
house to strike ; it does not come down ina rush onevery 
flagstaff and telegraph pole. We have ample evidence 
that wherever lightning flows there some preparation 
has been made for its approach. 

Next, there is the assumption, and I consider it a 
fallacy, that a flash of lightning is instantaneous. We 
all know of the experiments that are made to show 
revolving wheels—the spokes suddenly appear before us 
fixed whenever aspark passes, and we most of us believe 
that the flash is really instantaneous ; but there is no 
proof. All we know is that the flash is merely a flash 
of light, and that it indicates the path. How long the 
current lasts we cannot tell. There are dark and in- 
visible flashes, as we may call them, and there are cases 
on record where people have been struck underneath 
trees when no light whatever has been seen. Bat [ 
argue on the non-instantaneity of flashes from their 
effects on telegraph wires. Of course, we have spread 
all over this country an enormous number of telegraph 
wires. Whenever a flash takes place some wires are 
affected somewhere. It may not enter the wire ; some- 
times it does. There we always get currents of sensible 
duration. Then ships have often been struck, especially 
if their lightning protectors have been a little defec- 
tive, and it has been observed that compasses are turned 
about and go playing about whenever a ship passes 
through an electric storm. Now, it is impossible that 
the compass of a ship can be turned round unless there 
be a considerable duration in the flash. However, this 
is a point on which the photographs taken give a con- 
siderable amount of information, and during the dis- 
cussion I hope Mr. Abercrombie will give us a 
sight of some very beautiful photographs that he has 
collected. 

Now I come to, perhaps, the hardest nut to crack 
of all these questions put before us, one which I 
approach with a certain amount of diffidence, because 
it is supported by very high authorities, it is the 
assertion that a flash of lightning is oscillatory in its 
character ; that is that it does not flow straight from. 
the cloud to the earth and then disappear, but goes 
slashing about back wards and forwards—somebody says 
a million times in the second, but I am not going to 
discuss that—at any rate, that this flash goes flying 
backwards and forwards with considerable frequency. 
Now, I may say at once that this assertion as to the 
oscillatory character of the lightning flash is based more 
on mathematical reasoning than it is on absolute obser- 
vation. Well, I am not going to say much on the 
mathematical part of this question, first, because I do 
not think it wonld interest you, and secondly, because I 
do not think I am quite equal to it myself. I do not 
pretend to be a mathematician, although I am com- 
pelled in the discharge of my duties to use mathematics 
in some shape or other every day of my life. I make 
mathematics my slave, and do not allow mathematics 
to make me its slave. I am sorry to say that there are 
those amongst mathematicians who certainly make them- 
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selves the slave of mathematics, and get into quagmires 
and sloughs of despond. We—I am speaking now of 
Section G ; if I were a member (as I am) of the com- 
mittee of Section A, I should feel hesitation in saying 
anything about mathematics, but I appear before you 
as President of Section G, and as an engineer, and I say 
we have no very great respect for: mere mathematical 
development unless it is proved by observation, and by 
experiment. Now, I will give you one or two instances 
why we have some little hesitation in accepting mere 
mathematical developments. Some fifty years ago, or 
more, it was proposed to cross the Atlantic by a steamer. 
It was mathematically proved that it was impossible for 
a steamer to cross the Atlantic. Some thirty-seven 
years ago the Menai Straits, which carry the mails 
between Chester and Holyhead, was spanned by a 
tubular bridge. The greatest mathematician of the day, 
one of the luminaries of Cambridge, proved that it was 
impossible that the bridge could stand, and he used all 
his power to induce the Board of Trade to stop the 
passing of the bridge. I myself heard no less an 
authority than the Astronomer-Royal prove absolutely 
and completely—to his own satisfaction, not to ours— 
that it was impossible to lay a cable across the Atlantic ; 
and I have also heard a gentleman at this table, one of 
our greatest authorities, calculate by the conditions then 
at his fingers’ ends the speed at which currents were 
likely to pass across the Atlantic, but it was found thata 
little condition was wanted which changed the whole 
aspect of the question: instead of our being able to speak 
across the Atlantic at the rate of eight or ten words a 


» minute, it was found, to the surprise of everybody, that 


we were able to speak at the rate of 20 words a minute. 
These are instances to show why mathematical develop- 
ments, devoid of practical experimental proof, should 
be received with a considerable amount of caution. 
And I think this theory, beautiful as it is, of the oscil- 
latory character of a lightning flash must be received 
with great caution. There are several facts against the 
theory. There is no doubt whatever that electro- 
magnets are powerfully excited for a sensible duration 
by lightning flashes. We know that needles are mag- 
netised and demagnetised ; we know that electrolysis 
can be produced by lightning flashes ; I pointed out to 
you that the mariner’s compass was caused to fly about. 
Sounds are produced. I have stood ina telegraph office 
and heard distinctly letters of the alphabet signalled 
by a flash of lightning. I introduced a quotation 
from Job in my presidential address: “ Canst thou 
send lightnings that they may go and say unto 
thee, Here we are?” I have heard the letter “r” 
most distinctly. I have also heard the letter “c.” The 
letter “r” involves three current oscillations; “c” 
involves four currents. There is a case on record with 
the A B C instrument of Wheatstone of the letter “g” 
having been made ; now, the letter “ g” requires eight 
alternations in order to be recorded. And there are 
other effects. Hence I say that these durable effects 
on the telegraph wires are contrary to the oscillatory 
theory of the flash, unless the frequency of these oscil- 
lations be very small indeed. I say there are very 
great doubts as to whether it is true for lightning 
flashes. It may be true for condensers or Leyden jars ; 
but we are not dealing with Leyden jars ; we are deal- 
ing with lightning flashes, which, if they are analogous 
to anything in a Leyden jar, are analogous to the burst- 
ing of the dielectric, and not to the external discharge, 
where oscillations may occur. Of course, we have in a 
Leyden jar the dielectric with its charges of positive 
and negative electricity on each side of it in a consider- 
able state of mechanical stress, and when that stress is 
suddenly removed, as it is by a spark, then it is not 
difficult to conceive that there may be mechanical oscil- 
lations in the dielectric. But I cannot conceive that 
this takes place in a flash of lightning, which bursts 
through a mere layer of air. 

_ Speaking once more upon oscillations, I may men- 
tion that we have distinct evidence of slow oscillations 
in a flash of lightning, and I think the photographs will 
also give you some evidence on that point ; but Prof. 
Elihu Thomson, a careful observer, and one of the ablest 


men on the other side of the Atlantic, in a thunder- 
storm saw, by wagging his head about, or by shaking his 
glasses, six distinct flasbes passing over the same path ; 
therefore, there is distinct evidenve of slow oscillations, 
but not of rapid oscillations. If that be the case, Oliver 
Lodge’s ingenious speculation falls to the ground. 

Now I will deal with another and extremely im- 
portant point that Prof. Lodge has raised, and one of 
immense value. I may tell you now that while I am 
attacking Oliver Lodge with all my power and all my 


force, Il am going also to pat him on the back with 


equal force. No man has worked so honestly and so 
thoroughly in this direction, and it is a true and real 
pleasure to carry on a discussion with a man who works 
with such harmony and good feeling as he does. Prof. 
Lodge has made some very beautiful experiments 
indeed to prove his case. He takes two Leyden jars, 
and they are charged with a Holtz machine. These 
new influence machines produce static electricity with 
great ease, and are charming instruments. 

One of the advantages of this question being raised 


_ by Prof. Lodge is this, that it is dragging us all back to 


the early experiments we made in our youth, when we 
first studied electricity and made experiments in static 
electricity, one of the most interesting and charming 
forms of electricity one can play with. 

There are two condensers. A Holtz machine charges 
one condenser with positive electricity and the other 
with negative. Now, the experiment is this :—If the 
balls of a discharger be connected with what Prof. 
Lodge calls an alternative path, L, either of iron or 
copper, then the length of spark flashing across the balls 
is very much longer than it is when there is no alterna- 
tive path whatever. We go on charging, and the real 
discharge itself is determined by the balls, A. When a 
flash occurs through the discharge of these condensers 
then there is simultaneously a discharge between B, 


and at the same time a discharge between A, and it is 
the discharge between A that determines that 
between B. 

Now, Prof. Lodge says that owing to the oscillatory 
character of the discharge we have in this conductor 
joining those two points self-induction, the alternative 
path—a kind of obstruction to the discharge which causes 
the charge to fly back through the discharger rather than 
follow the conductor. And his experiments are per- 
fectly exact. I have repeated these experiments in 
every shape and form, and I have had them repeated 
by others, and in all cases his experiments are abso- 
lutely exact, and I do not question them—cannot ques- 
tion them—they are true. What I do question is the 
deduction he draws from his experiments, and there is 
a very great difference between an experiment and the 
deduction from that experiment. 
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Now in order that the alternative path should 
influence the charge and discharge, there must be self- 
induction in that wire, and there must be frequency 
and oscillatory character in the charge or in the dis- 
charge. Prof. Lodge argues solely on the discharge ; 
and arguing solely on this discharge his conclusions are 
right. But he does not take into consideration the 
charge. Now I say the oscillatory character may be 
true or may not be true. For the sake of this argu- 
ment I say it is not true, as regards the discharge, and 
therefore Prof. Lodge’s theory falls to the ground. 

Here, however, in the charging current we have a 
Holtz machine, a machine that charges up by a series 
of consecutive minute charges of electricity. We have 
in reality a frequency of charge; little charges are sent 
pulsating through all the system. And here we have a 
wire possessing self-induction, in one case a wire of 
copper, in another a wire of iron. Prof. Lodge says 
that because the distance of the spark in the case of 
copper is greater than the distance in the case of 
iron, therefore copper has more self-induction than 


iron. I say that because the charge is a pulsatory . 


charge, and that we have a greater spark with copper 
than with iron, there is a greater self-induction in iron 
than in copper. So that, arguing from the discharge, 
Prof. Lodge makes out the self-induction of copper 
to be greater than iron; I, arguing from the charge, 
make out that the self-induction is greater in iron than 
in copper. 

There are many objections to this self-induction 
theory. There is no doubt whatever that Prof. Lodge 
in this enquiry has started an entirely new and fresh 
hare, which we electricians are bound to follow up, 
hunt and kill. I know Oliver Lodge is on the brink of 
some discovery in connection with static electricity. 
I do not think his explanations are right, and I do not 
believe in the influence that he assumes for self-induc- 
tion; in fact, I look upon the way in which lately self- 
induction has been brought into account for every 
unknown phenomena we meet with asa species of what 
the Americans call a bug. This self-induction is used 
in many different senses and different ways. Prof. Lodge 
himself, who is one of our shining. lights on the sub- 
ject—his papers, whether right or wrong, are always 
charmingly written and most interesting—but with all 
his care he cannot help speaking of this self-induction 
in various ways. In his paper I find he sometimes calls 
it electric inertia, sometimes electro-magnetic capacity, 
sometimes self-induction, sometimes self-induction of 
conductor, and also of discharge, sometimes inductance. 
We in the telegraph world have been familiar with self- 
induction for the last 20 years; we know it as electro- 
magnetic inertia, and the effect.is always called retarda- 
tion. Havingtwotermsso well known aselectro-magnetic 
inertia and retardation, I cannot understand why every 
writer on electricity is applying some new term to these 
phenomena. Its effects are expressed by a very simple 
formula, and to this it is very desirable that some name 
should be given. We practical men have without hesi- 
tation accepted the term applied to it by Lord Ray- 
leigh, and we speak of it as throttling. Some people 
call it choking ; but why it should be called impe- 
dance, hindrance, we at present cannotyunderstand. 

I say Prof. Lodge has made a discovery. I do not 
know whatitis. But he has neglected—being possessed 
of this mania, I will call it, for self-induction—he has 
had self-induction before his eyes and nothing else, to 
study Prof. Poynting’s paper to the extent we might 
have expected. If he had, he could have applied Prof. 
Poynting’s principle to his experiments, and proved 
with equal satisfaction to himself that the peculiar 
effects he produced are due to something or other in 
the dielectric. i 

But I dm not sure that he will not find, on further 
enquiry into the matter, that there is something in the 
contact between the dielectric and the conductor. We 
know that the conductor, in contact with the dielectric, in 


contact with air, is subject to E.M.F. ; we know that in the 


case of a row of people connected together, if a spark 
passes between them, those who suffer most are at the 
two ends. Cases have been recorded of a string of 


horses being struck by lightning, the two extreme 
horses being killed and the intermediate ones not 
touched. I think this is a point that deserves experi- 
ment. Wires may be obtained coated with the dielec- 
tric. I can‘supply Prof. Lodge with any quantity .of 
wire covered with gutta-percha and paraffin. 

Then, again, there is something analogous to trans- 
formation of energy in this experiment of Lodge’s. 
Let his explanation be absolutely true ; let there be self- 
induction in this alternative path, /. I cannot conceive 
from analogy any single effect of self-induction that 
would cause the E.M.F. between these two balls to in- 
crease from 100,000 to 140,000 volts. We have to 
account for that great increase of E.M.F. He spoke in 
his paper before Section A, on Friday, of a spark of 
1 inch at a distance of three yards increasing to 
14 inches. There we have an increase of E.M.F. some- 
thing like an increase from 100,000 to 1,000,000 volts, 
and we cannot -account for that by any known 
phenomena connected with self-induction. 

These points, I think, rather tend to shake one’s con- 
fidence in the oscillatory character of lightning and the 
efficacy of lightning protectors. 

The next fallacy. of Oliver Lodge’s is where he asserts 
that a lightning protector p:otects no area whatever. If 
a lightning protector raised above this building does 
not protect the area round about this building, of what 
earthly use is that lightning protector? Weknow from 
the evidence given in the report of the Lightning Rod 
Conference that areas are protected, and | have in a 
paper inthe Philosophical Magazine worked this out 
in a way that I think can scarcely be controverted. 

Again, Oliver Lodge asserts that extended points are 
needless. Well, our report on the Conference was that 
extended points were necessary. Of course these two 
statements are diametrically opposed to each other. 
We place our stand on the experience of the past, and 
Oliver Lodge places his stand on his mathematical 
assumptions. 

Next, he advocates iron. SodolI. Bat I donot like 
—I do not think any of us much like—sudden conver- 
sions.. The most extreme Radical in this room did not 
feel very comfortable when he knew that Mr. Gladstone 
was converted to-Home Rule; and when Oliver Lodge 
suddenly turned round and became an advocate of iron 
it was avery seriousconversion. On November 3rd, 1887, 
in Nature, he says:—‘ Hence, a lightning conductor 
should not be a round rod, but a flat strip, or a strand 
of wires, with the strands as well separated as con- 
venient : and though I have not yet mentioned the 
special effect of iron, I may as well say here that iron 
is about 90,000 times worse than copper for the purpose 
of a lightning conductor.” 

Ladies and gentlemen, I said something just now 
about mathematical developments, and | think one of 
the serious errors committed by those who rely upon 
mathematical developments is that of hasty generalisa- 
tions. This subject was dealt with last year by the then 
President of Section A. Talking about mathematical 
developments, he made his friend Mr. Querulous say that 
you had only to write down equations and scribble 
away until you got something or other. All the dispu- 
tations of the learned never brought to light one fact 
of Nature before unknown : they are always elucidated 
by experiment. But. there is no question of this, that 
mathematical developments in the hands of such 
masters as Prof. Fitzgerald, Lord Rayleigh, Sir William 
Thomson, and such experimentalists as Hertz, Lodge 
himself, and many others are greatly opening our 
minds to the true character and true nature of elec- 
tricity. We are gradually reaching a time when we 
can speak of the mechanical theory of electricity. 

Prof. Fitzgerald made the subject of his address the 
fact that we have now absolutely proved the existence 


‘of an intervening medium for the transmission of those 


oscillations and those vibrations. We have in all effects 
of atmospheric electricity indisputable proof of the fact 
that we are dealing with energy in some form or other 

We all want to know where this wonderful energy. 


comes from that is so destructive ina flash of lightning. 


We see trees and buildings thrown to the ground, men 
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and beasts killed, and other terrific effects produced. 
Where does this enormous force come from ? 

Take aqueous vapour that comes in clouds from the 
ocean : it comes in contact with a stratum of cool air, 
the aqueous vapour will be condensed into rain and will 
fall. If that rain falls at the rate of 1 mm. per acre 
per hour, it develops energy equivalent to 600 H.P, per 
acre. Spread this over a county and you get millions 
of horse-power : and you see in that simple operation 
of condensation of vapour a power which only requires 
mathematical development to develope into a true 
mechanical theory of electricity. . 

I have always held that we should sooner or later 
prove an electric current to be a mere oscillation of the 
molecules that compose the mass of our conductors. I 
carried out in M. De la Rue’s laboratory a series of 
most brilliant experiments with his great battery in 
deflagating great pieces of wire. These were laid flat 
between white paper, and the result of deflagration 
showed that upon white paper you have distinct indi- 
cations of nodes, of the passage of the current through 
the conductor bursting it in the form of waves. 

' Prof. Hughes, who is a marvellous man with his 
fingers, has been making a study of this subject ; 
and we have been working in the same direction. 
The notion we had was this: in order to account 


for heat, light and electricity, and the difficult 


crux of the whole question, the duality of electri- 
city, we always laboured under the notion that 
the motion in an electric current was of a spiral 
character, that of a right and left-handed screw, 
one direction. being positive electricity and the other 
negative. I throw that ont as a suggestion that 
deserves to be investigated. 

I have done all I can to put this matter clearly before 
you. I have feebly shown Oliver Lodge’s conclusions 
to be in some respects fallacious. I know he will 
say they are not; I know he will respond and give me 
one between the eyes, if he can ; but I hope he will do 
it gently, knowing the difference in size between us. 
Whether the result of this conference is to establish 
the truth of the position taken up by the Lightning 
Rod Committee, or whether Prof. Lodge will succeed 
in extricating himself from the position in which I leave 
him, I am certain that it will bring to the front, what 
we are all anxious to see, the true theory of electricity 
shadowed forth by Prof. Fitzgerald in his inaugural 
address, an address which will mark this meeting of 
the, British Association as an epoch in the history of 


electricity. 
(To be continued.) 


AMERICAN NOTES. 
By DAS TELEPHON. 


I SEND to the REVIEW the specifications of a patent 
issued on August 21st to W.C. Barney, for a pneumatic 
intermittent circuit closer, application for which was 
filed on February 7th, 1887. I have heretofore written 
about the action of Examiner Brown in this case, as 
also of the Board of Appeal and of Commissioner Hall, 
in holding that the word “vocal” was the same as 
“articulate,” and that the application was rejected by 
all three of these functionaries because the action of the 
instrument was a make-and-break, and that their theory 
was that “ vocal ”—that is, “articulate ””—sounds could 
not be transmitted by it. 

On examining the printed specifications issued by 
the Patent Office on the 21st inst. I found that the word 
“vocal” had not been stricken out by the Patent Office, 
although the Examiner had refused to allow the patent 
with that word in it. This abandonment of its cherished 
theory by the Patent Office so surprised me that I went 
to Washington to learn the cause of this somersault. I 
was referred to the file of papers in this case. The 
number of letters passed between the inventor (who 
managed his own case) and the Patent Office amounted 
to 79, many of them consisting of several pages of type- 


writing. The application filed on February 7th, 1887, 
was for reproducing by means of intermittent pulsa- 
tions of electricity “musical, vocal, articulate, simple 
and compound sounds.” The Examiner rejected the 
application on the ground that its operation was con- 
trary to his theory. The applicant asked the Examiner 
to test his instrument; this he refused to do. The 
applicant then applied to Commissioner Hall to instruct 
the Examiner to test the instrument; this Commis- 
sioner Hall refused todo. His refusal has been pub- 
lished in the REVIEW. The applicant, on March 24th, 
1888, erased the objectionable words and substituted 
“vocal and other sounds.” The examiner and all the 
officials rejected the application, alleging that “vocal ” 
was the same as articulate. The applicant took an 
appeal to the Board of Appeal ; that Board confirmed 
the decision of the Examiner on June 20th. 

On July 11th the applicant, under protest, eliminated 
the word “ vocal” and limited the scope of the opera- 
tion of his device to the reproduction of “ sownds” 
generally. 

As the protest had the effect of deterring the Patent 
Office from eliminating the word “vocal,” I send it in 
full, so that all persons interested in obtaining patents 
from the U.S. Patent Office may be encouraged to resist 
unlawful requirements of that office :— 


To the Hon. Commissioner of Patents : 

Sir,—Against the requirements of the Patent Office that I shall 
eliminate the words “ vocal and other” from the phrase “ vocal 
and other sounds,” I hereby enter protest, and I assign the fol- 
lowing reasons :— 

- 1, The elimination of those words would subject the application 
to the charge of “ false suggestion.” 

2. The elimination of those words would be a concealment of 
one of the objects of the invention, a direct violation of rule 35, 
which requires in the specification “a general statement of the 
object and nature of the invention.” One of those objects being 
the reproduction of vocal sounds, which function the Patent Office 
does not deny, but admits it in the following words: “ the device 
will undoubtedly transmit such vocal sounds as are musical or 
rythmical.” 

3. The Patent Office has no right to require me to emasculate 
my invention by eliminating the word “ vocal,” on the alleged 
ground that “articulate speech is one of the vocal sounds pro- 
duced by the human voice,” in face of the established fact ad- 
mitted by the Patent Office that it will reproduce some kinds of 
vocal sounds. 

4, The elimination of the word “ vocal” would be a “ suppressio 
veri”’ and a “ suggestio falsi.” 

5. Suppression or concealment of any important fact by an 
applicant renders voidable a patent granted upon such application. 

6. A patent for my device with the word “ vocal ”’ stricken out, 
although under duress imposed by the Patent Office, would deceive 
the public as to the object of the invention, and therefore would 
be voidable. 

7. The requirement by the Patent Office that I should eliminate 
the word “ vocal’”’ wherever found in my specification and claims, 
is a requirement that I shall connive at, and be a party to the 
perpetration of a fraud upon the people of the United States. 

Subject to the foregoing protest against the unwarrantable re- 
quirements of the Patent Office, I eliminate the words “ vocal and 
other ” in lines 11—16 and 18, of page 5, and in line 3 of page 6, 
and in line 2 of second claim—leaving the word “sounds,” which 
word signifies “ anything that is audible,’—*“ that which is per- 
ceived by the ear,” and by the use of that word the functions of 
my device are not limited to the reproduction of any particular 
specimen or kind of sound; the apparatus described in my specifi- 
cation is adapted to transmit “‘ sounds,” and will accomplish that 
purpose, and the patentability of the apparatus does not depend 
upon its use for reproducing any particular kind of sound, whether 
the sound be “ noise,” “ musical,” “ vocal,” or that kind of vocal 
sound called “ articulate ;” opinions of an examiner of the Patent 
Office cannot endow an apparatus with functions it does not possess, 
nor can they deprive it of functions which it does possess. 

In support of the aptness of my reason, No. 2, for making this 
protest, I refer to the following sentences from the Complaint of 
the United States of America versus the American Bell Telephone 
Company, filed in Circuit Court of United States District. 

“It is the duty of the applicant for any such patented monopoly 
to make known, fully, fairly, and in good faith, to the proper 
officers of the United States, all such matters within his know- 
ledge relating to such invention or discovery or its connection with 
the history or state of the art to which such alleged invention or 
discovery belongs, as may be necessary to enable such officers to 
discharge their duty of examining fairly and fully into the history 
of such art, and into the state and condition of such alleged inven- 
tion as to novelty and utility, and be able to determine intelligently 
whether such applicant is indeed the original and first inventor, 
and thereby entitled to have a patent conferring upon him a grant 
of monopoly excluding all others, citizens of the United States, 
from the like privilege. coe 

“This obligation attaches to the applicant and to his assigns in 
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such way, and the effect of the due and proper performance thereof 
upon the rights of the people of the United States is of such a 
nature, that the obligation for such due and honest performance 
attaches to such patent as a condition of its validity. 

“And your orator chafges that any intentional omission or 


failure so to do, and any evasion of the said requirements calcu- . 


lated by wide generalisations and ambiguous language to dis- 
courage further invention in the same field, or to cover antecedent 
or future inventions, or to deceive and ‘mislead the examiners of 
the Patent: Office or the public, or the filing of a specification in 
the Patent Office, for the p of deceiving the public contain- 
ing less than the whole truth relative to the invention, or more 
than is necessary to produce the desired effect, rendered such 
patent void. 

« And your orator further shows that up to the time of issuing 
of the said patent the said Bell had never in fact been able to 
transmit articulate speech by the method or with the apparatus 
described in his said application, but that he purposely framed his 
said application and claim in ambiguous and general terms, in 
order to cover both antecedent and future inventions and to 
deceive and mislead the examiners of the Patent Office and the 

ublic, and did not set forth or declare that his alleged invention 
any relation to the art of transmitting articulate speech by 
means of electricity, but entitled it an application for an ‘ improve- 
ment in telegraphy,’ and made special reference to a then 
recent —— made by himself for a pa for a method of 
‘ multiple telegraphy,’ and treated his alleged new invention as 
another method thereof, and set forth advantages which it had 
over the other, but did not include or mention its capacity, or 
claim for it any capacity, to transmit speech. 

“ And your orator further shows and charges that by the means 
aforesaid the said Bell not only failed to meet the requirements of 
the statute as to the form of his application, but did in fact 
mislead and deceive the examining officers of the Patent Office, 
and did cause them to — the said alleged invention as a mere 
improvement in telegraphy, and not as an invention of the tele- 
phone, and did lead them to suppose that it had no relation to the 
art of transmitting articulate speech by electricity, and did thus 
cause them not to make an enquiry as to the state of that art, or 

_ the patents or the printed publications concerning it ; that accord- 
ingly no such enquiry was made by any of them, and thereby the 
said Bell did mislead and deceive your orator, and did cause your 
orator to issue the said patent, No. 174,465, in the form and accord- 
iny to the tenor aforesaid ; and that but for the said delusive and 
ambiguous application the said patent would not have been granted 
or issued by your orator as aforesaid ; wherefore your orator avers 
that the said patent, No. 174,465, issued upon said delusive and 
ambiguous application was and is void and of no effect.” 

Having complied fully, under duress, with all the requirements 
of the Patent Office, I insist that a patent for my invention should 
be allowed with as little delay as the practice of the Patent Office 
will permit. 

W. C. Barney, Inventor. 

Washington, 825, Vermont Avenue, 

July 11th, 1888. 


This vigorous protest has compelled the Patent Office 
officials, from examiner to the commissioner, to abandon 
their hypothesis which they presumed to dignify by 
the name of theory, and to grant a patent in the specifi- 
cation of which are paragraphs containing the word 
“vocal” which, in their opinion, is the same as 


. “articulate,” 


It may be here stated that this is the only patent 
issued by the U.S. patents for a make and break instru- 
ment to reproduce articulate speech. 

I send a copy of a resolution introduced to-day in the 
House of Representatives. This is an attack upon the 
Western Union Telegraph Company, and may be of 
interest on your side of the Atlantic to many who own 
shares or bonds of that company. I do not think that 
there is any possibility of such a resolution being 
passed, for the simple reason that the Western Union 
has too much cash. Resolution offered in House of 
Representatives :— 

“* Whereas, On March 8th, 1888, the Committee on 
Commerce of this House reported Bill H.R. 3,404, a 
Bill to provide for the establishment of a postal tele- 
graph system to be constructed and carried on by the 
Government asa part of the postal system, with the 
recommendation that the Bill do pass, and 

“ Whereas, It is in said report submitted, as a matter 
of fact, that the people of this country are, as to their 
telegraphic ‘facilities, in the hands of a monopoly that 
not only has the right to fix its charges arbitrarily, but 
can crush competition whenever it encounters it, and 
can centralise within itself a tremendous power that 
can be used to oppress the people, and to promote the 
purposes of those who control it; that to-day the 
Western Union Telegraph Company, with its hundreds 
of thousands of miles of line, has by purchase, lease, 


and traffic contract, submerged substantially every. 
competiting line in existence until 60,000,000 of people 
are utterly and absolutely dependent upon it for the 
means of telegraphic facilities, now one of the necessities 
of civilization, and that this telegraph company, with 
all its immense franchises, is virtually in the grasp of 
one individual, who can run its stock up or down to 
suit his fancy, who shapes its destinies and who has 
never had the slightest regard for public interests, 
private contracts or vested rights when they interfered 
with him in his march to aggrandizement and to power ; 
and 

“ Whereas, So long as it is undecided ijwhat action 
Congress will take private capital will not enter into 
competition with the present monopoly, strengthened 
by the uncertainty of the policy of the Government ; 
therefore 

“ Resolved, That it is the duty of Congress to proceed 
forthwith to the consideration of this measure, and that 
the —— day of September be set apart for the considera- 
tion of the Bill.” 

The Western Union Telegraph are now placing on 
the market 5 per cent. 50-year bonds, and as an induce- 
ment to capitalists publish the following :— 


The net revenues of the Western Union Telegraph 

Company during the 21 years ending June 30th, 

1887, as shown by the reports of that company, 

amounted to tes $86,037,797.65 
Averaging, per annum, about  $4,100,000.00 
The outstanding capital stock amounts to ++» $86,200,000.00 

The dividends paid during the last 10 years average over 6 per 
cent. per annum. 


The consolidation of the cable and telegraphic 
interests, under the agreement recently consummated, 
means higher rates for land and ocean messages. The 
absence now of all competition makes the monopoly 
complete, and enables the combined corporations to 
exact such rates as the public may be willing to pay or 
the business may be found able to bear. It is a duty 
that Congress owes. to the people to exercise the same 
restraining power over the corporations who have full 
control over the telegraph system that it has already 
exercised over the railroads by the passage of the Inter- 
State Commerce Bill. The importance of bringing the 
telegraph lines under the supervision of a commission 
has found recog=ition in the Bill passed by the Senate 
above referred. 

National State and City legislators have settled the 
difficulties which beset underground telegraphy and 
telephony wires; in their great scientific knowledge 
they have decided that there shall not be any induction 
or retardation of the current. 

It has recently been stated by a political expert in 
electricity that there are in New York 3,697 miles of 
wires underground—2,100 in Brooklyn, 200 in Chicago, 
409 in Boston, 1,000 in Pittsburg, of all classes of con- 
ductors. Conduits have been placed underground in 
New York by a company, to whom an exclusive right 
had been granted, and the attempt is now made to force 
all the telegraph, telephone, and electric light and 
power companies to place their wires in these conduits. 
I never heard of a more preposterous proposition than 
that requiring the companies to place their wires in the 
conduits without showing them a feasible means of 
operating their wires therein. I predict that the day 
is far distant when all these wires will be put under- 
ground. 

Mayor Hewitt, of New York, in his address of welcome 
to the delegates yesterday, referring to the overhead 
wires in the streets, said that they did not present a 
pleasant spectacle, but any man who would disturb 
them before something better could be found, and 
proved to be found, would be a barbarian. 

The appeal of the U.S. Attorney-General from the 
decision of the U.S. District Court of Massachussetts in 
the Bell case is to be argued before the U.S. Supreme 
Court at Washington on October 9th. The Massa- 
chussetts Court decided that the U.S. Government had 
no right to institute proceedings to annul a patent. 
The leading counsel for the U.S. is A. G. Thurman, the 
Democratic candidate for the vice-Presidency. 
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THE TELEPHONE COMPANIES AND THE 
POST OFFICE. 


Art the annual ordinary meeting of the Lancashire and Cheshire 
Telephone ay 5d held at Manchester on the 4th inst., the 
chairman (Mr. Alderman Thompson) after having referred to the 
a and satisfactory progress of the company, its rapid 

evelopment, works in progress, and the prospect of gama- 
tion with the kindred companies, directed attention to the posi- 
tion of the telephone companies generally in relation to the Post 
Office in the following terms :— 

Now I have to turn to a subject which is very unpleasant, and 
that is our relations with the Post Office. These are friendly ina 
certain sense, yet they are very unsatisfactory. We do not 
quarrel one with the other, but we think that the Post Office puts 
certain restrictions upon our action which ought to be removed, 
and we have tried to get them removed. In the early part of 
this year, in the month of February, there was an interview with 
the Postmaster-General, and the chairmen of the different com- 
panies at this interview spoke—most of them. We were intro- 
duced to Mr. Raikes. 

Mr. Brand and Mr. Forbes spoke on behalf of the United Com- 
pany, Colonel Jackson on the part of the National Company, and 
your own chairman spoke on behalf of this company; and we laid 
our case before the Post Office. My colleagues on that deputation 
thought that the Post Office authorities would make some con- 
cession. They believed that Lancashire had very great influence 
with the Government, and that we should gain such favours as 
we asked for; but I am sorry to say that up to this time we have 
had no response to our appeal. I shall refer to one or two of 
those things presently; but at present I can only say that I 
think that the Post Office have put a very restrictive hand upon 
our proceedings ; and that it would be greatly to the interests of 
the commercial community if that hand were very greatly 
relaxed indeed. 

The following are our grievances—first of all there are the 
royalties to the Post Office. Our view is that the charge, which 
is in reality a form of indirect taxation, should be removed. If 
telephones somewhat affect the telegraph revenue, what matters 
it if the public thereby obtains compensation in the shape of 
greater celerity, cheapness, and convenience? I think the 
Government ought either to give usa “free hand,” considering that 
we pay them a very large percentage of our income, or take the 
logical course of taking us over altogethcr as they took over the 
telegraph companies. If the Government would forego the 
royalty, the amount could be credited to the subscriber, and the 
commercial class and the general public would be greatly bene- 
fited thereby. But the Post Office does not try to benefit com- 
merce. It will not even allow the Cotton Reports to be transmitted 
to our subscribers, and it seems most arbitrary to levy a royalty, 
and tie our hands with a license and a restriction upon trans- 
mission ‘of news. 

Then as regards the telegram service. At present we provide 
this telegram service in Liverpool, Blackburn, and Manchester. 
The revenue we ourselves derive in the shape of commission is a 
very long way from clearing the charge upon us by the Govern- 
ment for the use of the telegraph wires between our three 
“exchanges” and the post-offices. Our contention all along is 
that the department ought to provide a telegram service free of 
all charge, both in their own interests and the still higher 
interests of the public convenience. We have been asked to 
supply the telegram service to our subscribers in towns other 
than the three mentioned, but the heavy charges asked by the 
department forbids us incurring the expense. In the United 
States the telegraph companies, so far from charging the tele- 
phone companies rental for services, actually pay the telephone 
companies a commission for all business received per telephone ; 
and we think therefore that it is a little unreasonable for the Post 
Office Department not to meet us liberally in this matter. I am 
reminded that the amount paid to the Post Oifice for royalties is 
£7,387, or 2 per cent. upon the capital. It is in fact about 8 per 
cent. of our revenue. We do not ask for a commission upon 
telegraphic business as in America, but simply for free wires. 

To illustrate our present position I will give you a few figures 
showing the result of one year’s working of the telegram service. 
10,005 messages, representing a money value of £466 19s. 94d., 
were sent along our wires to the post-offices in Manchester, Liver- 
pool, and Blackburn respectively. Now we charged our sub- 
scribers a total commission of £41 15s. 04d. only ; but the postal 
authorities charged us £310 for the use of the wires between 
our three “ Exchanges ”’ and the three post-offices ; the total loss, 
therefore, without counting clerical labour, stamps, and cost of 
collecting telegram money from our subscribers, was £268 4s. 114d. 
for the year. 

That is an illustration of how they try to encourage correspond- 
ence; and it shows how thoroughly this is a check to commercial 
men. Then, in addition to this, we might claim some considera- 
tion from the department on the ground of our telegram service 
saving a large amount of porterage ; as something like 6,000 tele- 
grams were telephoned from the three post-offices I have men- 
tioned, direct to our subscribers, without the intervention of 
messengers. We have to run our wires at our own cost to the 
post-offices ; they do not connect their post-offices up with us. 
Every postal telegraph office ought to be in communication with 
the telephone system, so that a telegram could be sent and 
received by telephone, and thus save to the utmost the time of 
the public. 


Another form of this subject [I will refer? to as regards call- 
offices. It is of the utmost importance, if this system is to be 
developed, to have call-offices conveniently placed so that the 
public could use them. We consider that it would be a great 
advantage to have call-offices established in the post-offices. In 
some countries they think it reasonable enough to do this, and 
the telephone companies have the use of the post-offices and the 
railway stations. At any rate, I venture to think that the experi- 
ment ought to be tried. I will now give you an illustration of 
what the view of the postal authorities is on this subject. In the 
month of May, 1885, we established a telephone in a post-office, 
not a telegraph office—it did not, therefore, come into actual com- 
petition with this particular office—we established a telephone in 
a post-office in Stretford Road, Manchester; but the Department 
insisted upon our taking the telephone out, and threatened the 
owner of the shop that if he did not at once desist from using the 
telephone in our service, his post-office emolument should be taken 
from him. So, of course, the man had to drop it at once. 

As regards traffic with “written messages,’ what we have for 
a long time wanted, in fact, prior to the new license granted in 
November, 1884, is power to deliver written telephone messages 
just in the same way as ordinary telegrams are dealt with. Thus, 
a man who is not on the telephone might go to one of our call- 
offices and forward a message, which would be written down by 
our clerk, in the central office, in the town required, and by means 
of messengers, or a brigade of boys, we could send on the message 
to the person for whom it was intended, who, we have assumed, is 
on the list of our subscribers. Taking an instance where one of 
the parties was a subscriber, and wanted to send a message 
to a non-subscriber, all that the subscriber would need to do, 
if our license admitted of it, would be to telephone to our 
central office, the operator would put him through to our depart- 
ment in the office in the town where the non-subscriber resided, 
our clerk would take down the message on a suitable form like an 
ordinary telegram form, and immediately forward it by one of our 
messenger boys. The saving of time as compared with telegraph- 
ing would, we believe, be so considerable that the public have a 
right to demand that the power be granted to us to carry the same 
into effect. 

Indirectly, this concession as to written messages would free us 
from several difficulties that have arisen through the department 
straining the terms of our license under this particular heading, 
“written messages.”’ Will you allow me to give three examples 
illustrative of this? When once an election result is announced 
in any town, the information, of course, becomes public property ; 
but the Post Office does not look upon it in this light; and at the 
last General Election the department was very angry with us for 
telephoning the results in a few cases. The fact was, we were 
very much quicker in transmitting those messages than the Post 
Office itself was. I daresay most of the gentlemen here have been 
returning officers in their time, and they have known of the excite- 
ment there is on all sides, and the desire to know the result of an 
election ; and the moment the returning officer declares the return 
in the room, there are messengers ready to carry that news all 
over the town, and there is a wish, of course, to send the news to 
certain central places. We were able to do this; we were able to 

ive the information at a very early period indeed. The Post Office 
stopped that, and said that we must not do it, that it is an 
interference with their prerogative. 

Another instance is the refusal to allow us to transmit cricket- 
ing news ; that may seem a light matter, but when a great match 
is on, such as the match between the Australians and the 
Lancashire team, or when some of the great southern matches are 
on at Old Trafford, there isa very great interest on the part of 
gentlemen who have to attend the Exchange—they want to know 
how the match is going on, and if they hear that a favourite 
cricketer is likely to take the bat or the bowling, it is not in- 
frequent for such gentlemen to take a cab and run up for an hour 
or two; or if they cannot go up they like to know how the game is 
progressing. This was one of the minor things it was our pleasure 
to afford information about. That is now absolutely stopped. 

That may be considered only a sentimental matter, but a much 
more serious thing is that we are not allowed to communicate the 
cotton reports. This I laid before the Postmaster-General, and I 
really thought that I had made an impression upon him. I think 
if he had been left to himself he certainly would have made a con- 
cession in that respect. Letmetakeacase. Our friends in Liver- 
pool at noon transmit the news by telegraph of the state of the 
cotton market. That report is placed in the Royal Exchange, and 
it comes to us also, and our customers who do not go to the ex- 
change till a quarter or half-past one o’clock, would naturally 
wish to know what is going on in Liverpool. I hope that our sub- 
scribers will remember that it is not our fault, and that it is the 
fault of the Government. The whole reason is that the Govern- 
ment has made a concession to a telegraph company, and they are 
bound hand and foot—in fact, they cannot relax this without 
breaking off their contract. Still I think that only shows that 
the commercial convenience is not considered as much as it ought 
to be 


Now I will go on to refer to the great loss of income we sustain. 
At one time we supplied certain clubs with information. The 
Government interfered, and said that this must be stopped; but 
those clubs refused to give up the telephones, and then they were 
informed by the Post Office that if they did not give up the tele- 
phones they should not have the electrical news; so they were 
obliged reluctantly to give up the telephones that they might 
keep the telegraphic news. I think you will see from this state- 
ment that the Post Office is very anxious, more anxious, to retain 
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a huge monopoly than to accommodate the public. . It has been 
our experience in telephony, as in other departments of _ busi 
that the greater the freedom of action the greater the volume o! 
business ; we have therefore a right to ask the department for the 
removal of restrictions, * 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company Limited, The receipts for the 
week ending September 14 ii after educting the fifth of the receipts 
are to fhe London Platine: razilian Telegraph Company, Eimitea, were 


The West India and Panama Telparegh Company, Limited. The estimated 
receipts for the half-month ended the 15th ptember are £2,479, as compared 
with £2,065 in the corresponding period of . 


NEW PATENTS—1888. 


12198. Improvements in electrical switches.” F.T. 
Dated August 24. 7 

12235. “ Segenin. of electricity to the lighting of road 
vehicles.” F. Hazuerr and J. H. Percirvat. Dated August 24. 

12289. “ Improvements in electric propulsion on railways.” S. 
Z. de Ferranti. Dated August 25. 

12290. “ Improvements in galvanic batteries.’ A. ScHan- 
scHIEFF. Dated August 25, 

12309. ‘“ Animproved rose for electrical purposes.” E. W: 
Jounstone. Dated August 27. 

12332. “ Improvements in electric meters.” J. CAUDERAY: 
Dated August 27. 

12376. “ Improvements in electric accumulators and in means 
for their manufacture.” W. L. Wise. (Communicated by J. T. 
V. Gestel, America.) Dated August 28. 

12383. Imprevements in electric arc lamps.” C. WELLS. 
Dated August 28. 

12388. ‘ Improvements in and relating to electrical signalling 
apparatus for domestic and other purposes.” L. W. WiNNALL and 
W. H. Winnatu. Dated August 28. 

12395. “ Improvements in electro-therapeutic belts.” A. J. 
Bout. . (Communicated by H. P. Pratt, United States.) Dated 
August 28. (Complete.) 

12396. “Improvements in electric motors for self-winding 
clocks.” W.P.THomrson. (Communicated by D. W. Edgecombe, 
United States.) Dated August 28. (Complete.) 

12409. ‘ Improvements in effecting and controlling the feed of 
the carbons used in the arc lamps of electric search lights or 
projectors.” R.A.Scorr. Dated August 28. 

12437. ‘“‘ Improvements in electrical conductors or cables.’ 
W. A. Conner and J. W. Marsu. Dated August 29. (Complete.) 

12446. “ Improvements in electric telegraphs.” J. J. Eset. 
Dated August 29. 

12452. “Improvements in electrical locomotives or traction 
engines.” A.Sanpron. Dated August 29. 

12453. “ Improvements in apparatus for hardening and temper- 
ing by electricity.” W. P. THompson. (Communicated by 
P. Diehl, United States.) Dated August 29. (Complete.) 

12455. “ Improvements in the application of primary batteries 
and electro-motors to tricycles and other velocipedes.” J. 
Suerrin and J. V. SHerrin. Dated August 29. 

12505. “ Improvements in joints for electric mains.” S, Z. 
de Ferranti. Dated August 30. 

12513. “ A new or improved electric railway, applicable also as 
a cable rail, or tramway and rolling stock to be used therewith.” 
C. Lever. Dated August 30. 

12592. “ An improved means or method of attaching incan- 
descent electric lights to gas brackets or other gas fittings.” C. 
Hamitton. Dated September 1. 

12593. “ Improvements in recording and reproducing sounds, 
and in means therefor.” G.E.Gouraup. (Commu- 
nicated by T. A. Edison, United States.) Dated September 1. 

12594. ‘ Improvements in phonographs.” G. E. Gouravup. 
(Communicated by T. A. Edison, United States.) Dated Sep- 
tember 1. 

12609. “ Improvements in or relating to electrical locks.”” W. 
P. Toompson. (Communicated by E. Lémonon, France.) Dated 
September 1. 

12620, “ Electric secondary battery plates.” C. Marson. Dated 
September 1. 

12703. “ An improved voltaic battery.” G. T. Joann. 
Dated September 3. 

12706. “ Improvements in storage battery plates.” W. P. 
THompson. (Communicated by C. D. P. Gibson, United States.) 
Dated September 3. (Complete.) 

12727. ‘“ The electric brake appliance.” G. Strpsz, acting for 
E. Dusrep & Co., Convet, Suisse. Dated September 4. 

12754. “ Improvements relating to electric bells and to indi- 
cating apparatus for use in connection therewith,” H. H. Lake. 
(Communicated by W. Humans, United States.) Dated Septem- 
ber 4. (Complete. 


12759. An electric-meter. for ing the 
or consumption of electricity.” F. Teacus. ted 
4. 

12761. “ Improvements in dynamo-electric machines.” A. G. 
Warerxouse. Dated September 4. (Complete.) 

12767... “ Improvements in dynamo-electric machines.” W. H. 
Scorr. Dated September 4. ‘ 

12798." “ Improved electrical sounding apparatus.” P. Vier. 
and J. N. Revuevtas. Dated Séptember 4. 

12817. ‘ Immediately stopping a steam engine by means of 
electricity from a distance ; may be called “The electric engine 
stopper.” E. Dixon. Dated September 5. 

. 12828. ‘ Improvements in electric incandescent lamps.” F. 
D’Arc. Dated September 5. 

12832. “‘ Improvements in conductors for armatures of dynamo- 
electric machines.” F.V.AnpERseN. Dated September 5. 

12856. “ Improved apparatus for converting electrical cur- 
rents.” C. ZrpPERNowsxKy and M. Deri. Dated September 5. 

_ 12858. “ Improvements in the distribution of electrical energy.” 
C. ZipeRNowsky and M. Deri. Dated September 5. 

12860. “ An instrument or means for the combined purposes of 
transmitting and recording speech or other sounds.” H. Epmunps. 
Dated September 5. 

12887. An improvement in voltaic cells.” R. H. Courtenay. 
Dated September 6. 

12907. “Improvements in dynamo-electric machines.” T. 
Parker and W. Lowriz. Dated September 6. 

12918. “An improved method and principle of constructing 
secondary batteries or accumulators.” .-E, G. Rivers. Dated 
September 7. 

12935. ‘“‘A new or improved electrical burglar alarm.” A. 
CauiPE. Dated September 7. 

12963. “An improved telephone.” J. P. Ziaane. Dated 
September 7. 

12986. “An improved electric or galvanic sponge or pad for 
stimulating and curative purposes.” CressweLu. Dated 
September 8. (Complete.) 

13000. ‘‘ Improvements in electric batteries.” T.M.SARGEANT 
and O. R. Swete. Dated September 8. ' 

13008. “Improvements in electric incandescent lamps with 
interior reflectors.” J. W. Ouproyp. Dated September 8. 
(Complete.) 

13027. “Fac-simile telegraph.” A. McKeinp CocHR:NE. 
Dated September 8. 

13032. “ Improvements in telegraphy and in apparatus there- 
for.” G. Attanand J. W. Brown. Dated September 10. 

13035. “ Improvements in the construction of socket electric 
lamp holders, wall-sockets, and electric lead connectors.” C. M. 
Dorman and R. A. Smiru. Dated September 10. (Complete.) 

13038. ‘Improvements in facilitating the circulation or fiow 
of electricity in and between animate and inanimate nature.” 
G. Quarriz. Dated September 10. 

13061. “A new or improved combined telegraphic and tele- 
phonic apparatus.” J. Cerrpaux, P. Borre and L. Martens. 
Dated September 10. 

13063. “Improvements in electrical indicators for use on 
vehicles, or for other analogous purposes.” E. S. DEANFIELD and 
C. Granam. Dated September 10. ' 

13076. “Electrical signalling apparatus.” F. Jacos. Dated 
September 10. 

13078. “An electric resistance meter and rheostat.” U. E. 
Guerin. Dated September 10. 

13122. “Improvements in the armatures of dynamo-electric 
machines.” E.J. Parerson and C. F. Cooper. Dated Septem-~ 
ber 11. (Complete.) 

13126. “Improvements in electric calls.’ W. H. Currina. 
Dated September 11. (Complete.) 

13128. ‘ Improvements in electric railway signalling systems.” 
J. Irwin. Dated September 11. (Complete.) 

13145. “Improvements: in incandescent’ electric lamps.” E. 
Boum. Dated September 11. 

13191. “Electrodes for electrolytic operations.” E. M. H. 
AnprEour. Dated September 12. 

13192. “Electrodes for bleaching vegetable substances by 
electricity.” E. M. H. Anprzout. Dated September 12. 
(Complete.) 

13193. ‘“ Bleaching paper pulp by electrolysis.” E. M. H. 
Dated September 12. (Complete.) 

13194. “Bleaching China grass, rhea, &c., by electricity.” 
E. M. H. Anpreour. Dated September 12. (Complete.) 

13208. “Improvement in the use of incandescent electric 
lights.” C. Dated September 12. 

13215. ‘“ An improvement in electrical batteries.” W. CLARK. 
(Communicated by L. Maiche, France.) Dated September 12. 

13218. “A method of preventing the deposition of crystals in 
the electrolytic fluids of electric batteries, the said method also 
allowing of the strength of such fluids being increased beyond 
their normal strength or that of ordinary saturated solutions.” 
E. L. Berry and F, p’Arc. Dated September 12. 

13274. “Improvements in and relating to telephonic and 
phonographic apparatus.” R.K. Boyrix. Dated September 13. 
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3215. ‘ Improvements in electric incandescent lamps.” J. W. 
Outproyp. Dated March 2. 6d. The inventor fixes a reflecting 
rod or pencil between the filament in such a manner that the light 
developed by the glowing filament is reflected in all directions. 
There is 1 claim. , 


3235. “Improvements in multipolar dynamo-electric machines.” 
G. Mior. Dated March 2. 8d. Claims:—l. In a multipolar 
dynamo-electric machine making each magnetic field a field of 
force complete in itself, each field including a double pole magnet 
and a part of the armature and forming a closed circuit, adjacent 
poles being of unlike name all round the armature, substantially 
as described with reference to the drawings. 2. A multipolar 
dynamo-electric machine in which the armature is divided into 


magnetic parts or regions separated by neutral or non-magnetic: 


parts or regicns, the number of magnetic regions being equal to 
half the number of poles in the field magnet, substantially as des- 
cribed. 3. In a dynamo-electric machine wherein the fields of 
force are arranged as referred to in claim 1, collecting the induced 
currents by three or four brushes whereof one or two are situated 
at points corresponding to (say) north poles in the fields of force, 
and the remainder are situated at points corresponding to (say) 
south poles in the fields of force, substantially as described and 
shown. 4. In a multipolar dynamo-electric machine of the kind 
referred to in claim 1, the combination with three or more brushes 
of a switch by which the said brushes can be coupled for electro- 
motive force or quantity while running, substantially as described. 


CORRESPONDENCE. 


Rival Petroleum Engines. 


In your issue of the 7th inst., under the heading of 


“Rival Petroleum Motors,” a few remarks appear to 
which we beg leave to reply. Messrs. Priestman do 
not give facts or figures in answer to our statement 
showing the relative value of their engine and Spiel’s, 
and content themselves with expressions of opinion. 
They say: “ If our friends like to use petroleum spirit 
there is no reason why they should not obtain the same, 
or even better, results with our engine as can be got by 
using any other engine which is worked by naphtha or 
shale spirit.” 

We believe there is every reason, and as it would be 
interesting to know the actual results obtained by the 
Priestman engine when using naphtba or shale spirit, we 
are inviting Messrs. Priestman, through the columns of 
the Engineer and Invention, to a public trial of their 
engine with Spiel’s. 

We have worked Spiel’s engine with common 
petroleum of a specific gravity of -800, but the results 
obtained, like those of Messrs. Priestman, were so very 
poor, and the smell and smoke so objectionable, that we 
abandoned all idea of using heavy oil, and do not re- 
commend purchasers of Spiel’s engine to adopt it. 

As to there being any danger in using naphtha as used 
in Spiel’s engine, it is altogether mythical. Naphtha is 
inflammable, no doubt, but so are the heavier oils when 
subjected to a higher temperature, and in Priestman 
and Spiel’s engines the higher temperature must in 
both cases be reached before ignition takes place and 
the engine starts. The Priestman engine has to be 
heated previous to starting, but Spiel’s engine, using 
naphtha of a specific gravity of ‘730, does not need this, 
and can be started instantly. 

Spiel’s engine is really safer than a gas or steam 
engine, and certainly quite as safeas Priestman’s ; indeed, 
we should say that upon this point there is not much to 
choose between them, except the fact that Priestman’s 
is comparatively an untried motor, whereas there are 
something like 200 of Spiel’s engines at work in England 
and abroad, some of them for over two years, and we 
do not know of a single accident or mishap‘of any kind 
having taken place. 

Shale spirit or naphtka can be had almost anywhere, 
and we will undertake to relieve purchasers of Spiel’s 
engines in this country of any supposed difficulty either 
in procuring or storing the fuel. 

‘# Spiel’s engine has now been successfully applied toa 
great variety of purposes, including electric lighting and 


pumping underground in mines ; two of the severest 
tests to which motors of this class could be put. 
A. Shirlaw & Co. 
Birmingham, September 12th, 1888. 


Electric Light Maintenance. 

Mr. Storr has drawn your attention to an error in the 
cost of maintenance of the electric light in the 
article from Berlin in your issue of August 3lst. The 
cost of management seems likewise to be open to dis- 
cussion. Thus :— 

Item 1. Manager’s salary £150. 

» 2 Engineer's _,, 100. 
Is the installation to realise satisfactory profits by 
grinding down the salaries? Is a man to spend the 
best years of his life learning and gaining experience 
in a profession which aborbs the whole of his time and 
is attended with much anxiety and responsibility, to be 
rewarded by the munificent sum of £100, or even £150 
er annum, while gas engineers are being paid from 
£600 to £1,200 yearly ? The glowing advertisements 
in the Jimes and other dailies, inviting parents and 
guardians to place the sons of gentlemen at electrical 
schools or colleges are misleading, and the said parents 
and guardians find out, after much money and time 
have been wasted, that it would probably be more 
remunerative to fit out their sons with a pick and 
shovel, and let them take their chance at the gold fields, 


or even as a day labourer at home. He might average. 


a few pounds less, but having no outside appearances to 
support would square the difference. This subject 
might be further ventilated with advantage. 

S. B. 


September 12th, 1888. 


Galvanic Belt Quackery. 


I have much pleasure in submitting the opinions 
of several gentlemen respecting the galvanic belt 


quackery. 

W. E. Steavenson, Esq., M.B., Cantab M.R.C.P., 
Casualty Physician and Electrician to Bartholomew's 
Hospital, writes :— 

I forward you a reprint of a paper I wrote for the medical 
profession some years ago, in which I have stated my views about 
battery belts and such like things by which the public is so 
egregiously imposed upon. I have repeated my remarks almost 
in the same words in a paper I recently wrote for a provincial 
medical journal, a copy of which I alsosend you. It has been a sub- 
ject of remark and astonishment that the medical profession, that 
knows the worthlessness of these appliances, does not raise its 
voice and denounce the impostors who thus thrive upon the credu- 
lity and ignorance of the public. But any action on our part 
would be sure to be misunderstood and it would at once be said 
that self interest was the motive power that induced us to 
denounce these curative agents, of which thousands of testi- 
monials from those who consider they have been benefited by 
them are ready to be brought forward and are daily advertised. 
A certain section of the, public has always been ready to believe 
the numerous advertised opinions of patients who have been 
treated by quacks rather than the more reliable opinion of medical 
and scientific men. I have no doubt these battery belts in some 
cases do harm and are advocated for complaints and diseases over 
which they have not the slightest beneficial influence and for 
which they are altogether inappropriate. But no matter how 
worthless an article is, if it is sufficiently advertised, it is certain 
to go down with a large majority of the public. Nothing seems 
capable of teaching it wisdom except the loss of its money. If 
you are successful in opening the eyes of the public to this system 
of fraud you will be doing it a service the value of which it would 
be difficult to estimate. 

Sir David Salomons, Tunbridge Wells, writes :— 

In reply to yours I can only say that, although I quite share 
your opinions, still Iam unable to speak except from a very limited 
experience, so am unable to give you any positive information. 

The cases I know of where belts were worn certainly did no 

, and in one case harm, by causing irritation, due to the 
metal touching the skin ; but as [ did not conduct any personal 
experiment, it would not be fair on my part to give a decided 
opinion on the question from practical experience. 

Dr. Geo. Barnes writes :— 

I am much obliged to you for giving me an opportunity of 
examining Harness’s “ electropathic”’ health belt, which I am 
opinion is useless for all medical purposes—firstly, because no 
galvanic action of sufficient power to be of any service could be 
generated ; and, secondly, if it were generated, would in most 
persons cause slough at the points of contact with the skin. 
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Dr. Wm. Langran writes :— 

I have carefully tested Mr. Harness’s “electropathic” belt 
which you kindly lent me. Its supposed virtue consists in a 
number of discs of copper and zinc, the circuit of which, so far as I 
can make out, is incomplete. On placing the belt in contact with 
the skin, it failed to give the slightest indication of a current, on 
connecting it with.a most sensitive telephone receiver. . - - - 
ot let oa ne It is a well-known fact that a sufficient current 
of electricity to overcome the resistance of the skin cannot be gene- 
rated by afew copper and zinc discs. These belts give a mechanical 
capper’: and therefore cause a highly imaginative portion of the 
public to believe in their efficacy as curative agents. 

I notice that several of the leading newspapers have 
recently published advertisements puffing the President 
of the British Association of Medical Electricians. 
These advertisements state that the “eminent electri- 
cian,” during his stay on the Continent, was entertained 
by the leading medical and scientific authorities, and 
was awarded a gold medal by the Electro- Medical 
Institute of France for his many valuable inventions 
and publications, After what has been said and 
written on the subject of electropathic appliances, &c., 
I should imagine that very few people with an atom 
of common sense would be gulled by such clap-trap 
advertisements. In the first place, what has the 
worthy President invented? Among the electrical 
appliances sold by the “eminent electrician,” is 
there one that can lay claim to*a shadow of useful- 
ness as an electrical curative agent? Does any 
sane person consider the “electric tooth brush,” 
“electric comb,” “electric corset,” or the “ London 
galvanic generator,’ useful inventions? As to 
the Medical Battery Company’s publications, they 
are unworthy of mention in the columns of your 
excellent Journal. I have in a previous letter referred 
to one of the “inventor’s ” pamphlets on the “ Diseases 
of Women,” which is similar to the disgusting printed 
matter forced into one’s hands in some of the public 
thoroughfares in London, 


J. Jerritt, 4.9.7. ¥ E. 
September 15th, 1888. 


Electric Lighting in America. 


This is the ¢/-chosen title of a most remarkable paper 
read before the British Association by Prof. George 
Forbes. 

Ill-chosen, because only one system in vogue in the 
United States is expounded ; remarkable, because the 
learned Professor does not speak like a scientist, but 
rather as an agent of the Westinghouse company. Of 
course we understand the tender bonds between the 
Professor and the Westinghouse Company, and as long 
as his current meter is in high esteem with that com- 
pany (although they are now making their own meter 
ed eerie use), his heart will probably be true to 

oll. ; 

But ad rem: The Professor knows only two classes 
of incandescent light central stations, namely, 3-wire 
low tension continuous currrent and the Westinghouse 
alternate transformer systems. I am sorry the Professor 
did not get a chance while visiting the United States to 
see the alternate systems of the Fort Wayne Jenney 
Company, of the Thomson-Houston, and the United 
States Electric Lighting Companies ; also the hundred 
thousands of incandescent lamps installed by various 
companies on the multiple series and series plan. 

Furthermore it is stated that “ they” (i.e. Poll) have 
set up 110 central stations, with 191,000 lamps, at the 
present moment. For the accuracy of this number we 
will not make the Professor responsible; it is taken 
from an “ad.” and it includes a large number of plants 
being erected, contracted for, or intended to be con- 
tracted for.. 

Again the Professor states :— 

“‘ For these reasons it is found most economical to use 
with each dynamo an engine, whose most economical 
ye is something like 20 per cent. under the maximum 

Please compare statement in the catalogues of the 

agencies for the sale of the Westinghouse engine. 


It is farther stated by the Professor that you are able 
to save copper to a very great extent, whether you use 
1,000 or 2,000 volts in your mains, and then, according 
to Mr. Westinghouse, it is better to use 1,000 volts and 
reduce to-50 volts, in order to use 50-volt lamps. “We 
all know” (I don’t) “that the higher the voltage of the 
lamps the shorter its life, and a 50-volt lamp is a far 
more perfect thing than a 100 volt.” 

English electricians take warning! Do not use 100- 
volt lamps; some foolish (?) people are attempting 
now to make even 150-volt and 200-volt lamps. Use 


~ 50-volt lamps and 1,000 volts ; expend four times the 


money for copper in your high tension mains and for 
house wiring, that is the correct thing, because Mr. W. 
saysso. You might say that a 50-volt lamp is not so 
sightly as a 100-volt lamp, that your customers do not 
like short-looped lamps, that you prefer a lamp of 800 
hours average life, and a lamp which will not run 
down in candle-power and get black, to a lamp of 1,000 
hours’ life which will only give half the nominal 
candle-power after a few hundred hours burning ; you 
may say all this but you are wrong. Why? Because 
Mr. W. says so, and he ought to know; he has the 


Forbes’ current meter. Sapienti sat. 
Trans- Atlantic. 


The Three-Wire System. 


Will you kindly interpret the following sentence 
from the address by Mr. Crompton on central station 
lighting ? 

“A modified three-wire system for batteries is less 
complicated than a three-wire system from dynamos. 
By the use of accumulators you may reduce the cost of 
your feeders very largely, on either the direct three- 
wire or five-wire system if you put your batteries at 
the distant point.” 

This is purely a request for information, and nota 
criticism, therefore I do not sign my name. “Series” 
I know, and “ parallel” I know ; but what a “three or 
five-wire system” may be, I should be very glad to 
learn. The reference seems to be to the lighting circuit, 
not to the charging circuit between dynamo and accu- 
mulators. 

Ajax. 

[Our correspondent will find a description of Edison’s 
three-wire system in the REVIEW for January 10th, 
1885, and again in the Cantor Lectures of Prof. Geo. 
Forbes, published in the REVIEW in February of the 
same year.—EDS. ELEC. REV. |] 


JOHN PALMER.—The clock suggested by you would 
not work, as the electro-magnet would only draw the 
tube to the horizontal position, and would not tilt it 
over ; or if it were arranged to tilt it over when the 
movement is, say, from left to right, it would not do so 
when the movement is in the reverse direction. You 
would find also considerable difficulty in regulating 
an arrangement of the kind, so as to make it keep 
anything like good time. Again, a battery of the 
power required to keep even a small incandescent 
lamp alight for but a short time would require frequent 
cleaning, as local action is always considerable in such 
batteries. Lastly, the glycerine would be decomposed 
by the action of the current.—EDs. ELEC. REV. 


THE WEYMERSCH BATTERY.—In answer to a corre- 
spondent, we beg to say that the distance between the 
carbon and zinc plates was not measured, but Mr. 
Weymersch has sent us a sketch from which we esti- 
mate the interval separating them to have been approxi- 


‘mately 13 inch. The solution is not to be obtained 


at the moment, but in the course of a week or so we 
hope to be able to announce that arrangements for the 
manufacture of the battery ona large scale have been 
made.—EDs. ELEC. REV. 
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